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EXECUTIVE SUMMARY

INTRODUCTION AND OBJECTIVES

A baseline human health risk assessment (HHRA) was conducted for the EKCO
Housewares Facility in Massillon, Ohio at the request of EPA Region V (EPA, 1994a). The
objective was to assess health risks to a hypothetical future on-site resident from exposure
to volatile organic chemicals (VOCs) in the upper and lower groundwater units. The
approaches and methodology used were in accordance with U.S. EPA risk assessment
guidelines (U.S. EPA, 1989a) and applicable supplemental documents (EPA, 1989b; 1991a;
1991b; 1992a). The final document incorporates revisions that were requested by EPA
Region V on 24 October 1994 (EPA, 1994b). Formal responses to these comments are
contained in Appendix D. Some specific groundwater issues relating to comments can be

found in Appendix C.

The risks presented in this report are upper bound values based on the unlikely event that
the EKCO facility will be developed for residential purposes. Moreover, risks determined
for the upper unit represent unrealistically high values in view of the low probability that
this groundwater, untreated, would ever be used for drinking water purposes or other

household uses. The uncertainties are discussed in detail in Section 6.

DATA EVALUATION

Data evaluated for this HHRA consisted of sample measurements from the groundwater

wells located in the upper (shallow, intermediate) and lower (bedrock) units.
Tables ES-1 and ES-2 present the frequency of detection, range of detected concentrations,

mean concentrations, 95% upper confidence limits (95% UCL) concentrations, and exposure

concentrations for each chemical detected in the upper and lower units. Section 2 of this
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report presents the detailed evaluation of sample data. Appendix A contains the raw data
that were evaluated.

EXPOSURE ASSESSMENT
On-site wells were evaluated for groundwater use by a hypothetical future resident assuming
shutdown of the production wells and unrestricted future use of the property. Both upper

and lower units were evaluated for the following exposure pathways:

. Drinking water ingestion

. Inhalation while showering
. Dermal contact while showering
. Garden produce ingestion

Guidance for calculating exposure doses (daily intakes) was obtained from U.S. EPA (1989a;
1989b; 1991a; 1992a). Detailed dose information can be found in the tables in Section 5
and Appendix B of this report.

TOXICITY ASSESSMENT

Toxicity criteria for carcinogenic and noncarcinogenic effects from IRIS (U.S. EPA, 1994c)
and HEAST (U.S. EPA, 1994d) were used according to U.S. EPA (1989a) guidance. Details
of the toxicity assessment are presented in Section 4 of this report.

RISK CHARACTERIZATION

The risk results are provided in Section 5 of this report. Tables ES-3 and ES-4 summarize

the cancer and noncancer risks by groundwater unit, exposure pathway and age-group.

CORPLANOI\Q:\EKCO\ESTXT.811 ES'2 11/23/94




Table ES-1

Data Summary for the Shallow Groundwater Unit
EKCO Housewares
Massillon, Ohio
(All Concentrations in pg/L)

Acetone 3/32 44 -17 3.27 425 425 NE
Benzene 2/3 0.15-4 1.1 145 145 5
2-Butanone 1/32 2.6 222 2.6 2.6 NE
Carbon disulfide . 2/32 1-11 112 1.1 11 NE
Chloroethane 3/3 2-64 251 319 3.19 NE
Chloroform 3/32 1-10 14 1.99 1.99 100
1,1-Dichloroethane 27/32 1-2,200 279 451 451 NE
1,2-Dichloroethane 4/32 37-13 5 9.24 9.24 5
1,1-Dichloroethene 15/32 15 - 1,900 109 220 220 7
1,2-Dichloroethene (total) 18 /32 1-480 614 93.7 93.7 70°
Ethylbenzene 3/32 022-3 1.08 141 141 700
4-Methyl-2-pentanone 1/32 7 227 292 2.92 NE
Tetrachloroethene . 4/32 0.86 - 55 429 7.7 7.7 5
Toluene 5/32 0.25 - 130 577 12.6 12.6 1,000
1,1,1-Trichloroethane 18 /32 2.5 - 52,000 2,490 5,380 5,380 200
1,1,2-Trichloroethane 3/32 74 - 140 758 15.6 15.6 5
Trichloroethene 23/32 1 - 220,000 10,100 22,300 22,300 5
Vinyl chloride 12 /32 4 - 150 182 284 284 2
Xylenes (total) 2/22 14-5 1.19 1.56 1.56 10,000

* Calculated using "proxy" concentrations for nondetects equal to 1/2 of the sample reporting limit.
* U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b).

€ Value is for cis isomer. (MCL for &ans isomer is 100 pg/L.)

NE - An MCL has not been established for this compound.
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TABLE ES-2

DATA SUMMARY FOR THE BEDROCK GROUNDWATER UNIT
EKCO HOUSEWARES
MASSILLON, OHIO
(All Concentrations in pg/L)

1,1-Dichioroethane 5/6 2-150 524 102 102 NE
1,1-Dichloroethene 4/6 1-56 134 313 313 T
1,2-Dichlorocthene (total) 5/6 4-260 59.0 142 142 700
1,1,1-Trichloroethane 4/6 5-1,200 216 613 613 200
Trichloroethene 6/6 5-430 98.7 234 234 5
Vinyl chloride 2/6 33-15 3.38 8.15 8.15 2

* Calculated using "proxy” concentrations for nondetects equal to 1/2 of the sample reporting limit.
* 1.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b).

¢ Value is for cis isomer. (MCL for trans isomer is 100 pug/L.)

NE - An MCL has not been established for this compound.
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Table ES-3

Summary of Potential Carcinogenic Health Risks
For the Upper and Lower Units by Exposure Pathway and Age Group
Future On-Site Resident

EKCO Housewares, Massillon, Ohio

Ingestion of Groundwater 2BE-03 4E-03 6E-03 2B-4 4B-04 6B-04
Dermal Absorption while Bathing 1E-04 2EB-04 3E-04 7B-06 7E-06 2E-05
Noningestion Groundwater Uses 2E-02 1E-02 3E-02 2E-03 2E-03 3B-03
Ingestion of Garden Produce Irrigated with 3E-4 4E-04 Te-04 1E-05 1E-05 3EB-05
Groundwater

TOTAL 2E-02 2E-02 4E-02 2E-03 2B-03 4E-03
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Carcinogenic Risks

As seen in Table ES-3, total (adult and child) lifetime cancer risks were 4E-02 for the upper
unit and 4E-03 for the lower unit. For the upper unit, approximately 90% of the risk was
from potable water uses, mainly from inhalation while showering and a smaller portion from
water ingestion. Garden produce ingestion and dermal absorption while showering
accounted for a small fraction (<3%) of total risk but was nevertheless significant at 1E-03.

For the lower unit, cancer risk distribution showed the same pattern as for the upper unit.

Table ES-5 summarizes the cancer risks (1,1-dichloroethane) for the upper and lower units
by chemical. The highest contributor overall for the upper unit was 1,1-dichloroethene (1,1-
DCE) with about 70% of the total risk. 1,1-DCE accounted for 53% of total risk through

-~
————

the inhalation pathway. Trichloroethene (TCE) was the largest contributor to riak by the
dnnhng water ingestion pathway TCE, 1,1-DCE, and vinyl chloride (VC) accounted for

the majority of risk through both the garden produce ingestion and dermal absorption

pathways.

For the lower unit, 1,1-DCE was the largest contributor to overall risk, with the majority
being associated with inhalation while showering, and about 10% that associated with water
ingestion. VC and TCE were the second and third highest contributors, respectively,
through the same pathways. Dermal absorption while showering risk and garden produce
ingestion were the smallest contributors to total risk (about 4E-05 for all three chemicals
evaluated).

Noncarcinogenic Risks
Total noncancer risks for the child and the adult are shown by pathway for the upper and

lower units in Table ES-4. Total noncancer HIs in the upper unit for all pathways were 420

(child) and 150 (adult). In the lower unit, respective risks were 16 and 4.2. Ingestion of
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Table ES-4

Summary of Potential Noncarcinogenic Health Risks for the Upper and Lower
Units by Exposure Pathway and Age Group
Future On-Site Resident
EKCO Housewares
Massillon, Ohio

Ingestion of Groundwater 24E+02 1.0E+02 38E+00 1.6E+00

Dermal Absorption while Bathing 1.1E+01 5.9E+00 1.5B-01 8.3E-02

Noningestion Groundwater Uses (Inhalation) 1.3E+02 28E+01 1.1E+01 24E+00

Ingestion of Garden Produce Irrigated with 44B+01 14E+01 5.5B-01 1.7E-01

Groundwater

TOTAL 42E+02 1.5E+02 1.6E+01 42E+00
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Table ES-5

Summary of Key Cancer Risks by Chemical in
The Upper and Lower Groundwater Units
EKCO Facility, Massillon, Ohio

Upper Unit _
Drinking Water Ingestion TCE 4E-03
1,1-DCE ' 2E-03
vC 8E-04
Noningestion Uses
(inbalation while TCE 1E-03
showering) 1,1-DCE 1E-02
vC 6E-04
Noningestion uses
(dermal contact while 1,1-DCE 1E-04
showering) TCE 2E-04
VC 2E-05
Garden Produce Ingestion
TCE 6E-04
1,2-DCE 1E-04
VC 2E-05
Lower Unit 1,1-DCE 3E-04
Drinking Water Ingestion VC 2E-04
TCE 1E-04
1,1-DCE 3E-03
Noningestion uses vC 2E-04
(inhalation while TCE 1E-04
showering)
1,1-DCE 1E-05
Noningestion uses vC SE-06
(dermal contact while TCE 2E-06
showering)
Garden Produce Ingestion 1,1-DCE 1E-05
VC 6E-06
TCE 6E-06

TCE = trichloroethene; 1,1-DCE = 1,1-dichloroethene; VC = Vinyl chloride
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groundwater in the upper unit provided the highest risks (240 and 100 for the child and
adult, respectively). Inhalation while showering provided the next highest risks. Ingestion
of garden produce and dermal absorption produced the smallest HIs . For the lower unit,
the highest total hazard indices were 11 and 2.4 for the child and adult, respectively through
inhalation. Smaller risks were associated with ingestion of drinking water. Again, garden

produce ingestion and dermal absorption while showering contributed the least.

Table ES-6 summarizes the noncancer hazard indices for the upper and lower units by
chemical. TCE was the largest contributor in the both upper and lower units. In the upper
unit, TCE contributed HQs of 240 and 100 for the child and adult, respectively. Garden
produce ingestion accounted for 44 and 14, and inhalation accounted for 130 and 28.

Dermal contact showed the least risk.

In the lower unit, 1,1-DCE contributed to noncancer risk the greatest with a HQ of 7.6 in
the child through inhalation. TCE had HQs of 2.5 and 1.1 for the child and adult,
respectively. Dermal absorption and garden produce ingestion were negligible for any

individual chemical.

UNCERTAI ANALYSIS

Table ES-7 is a summary of uncertainties. These are discussed in greater detail in Section
6 of the report. The greatest uncertainty is the assumption that the upper groundwater unit
could be used for future residents for potable purposes (drinking water, showering). This
groundwater unit is not currently used off-site as such, except for the potential watering of
gardens. Therefore, the risk associated with the upper unit should be completely

attributable to garden produce ingestion.

Risks are overestimated in both units because no degradation or dilution of VOCs was

assumed over a lifetime of exposure. Normal biodegradation processes and volatilization
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Table ES-6

Summary of Key Cancer Risks by Chemical in
The Upper and Lower Groundwater Units

-#-------%-

EKCO Facility, Massillon, Ohio

Upper Unit
Drinking Water TCE 240 110
Ingestion 1,1-DCE 1.6 -
VvC
Noningestion Uses TCE 110 23
(inhalation while 1,1-DCE 12 2.5
’ showering) 1,2-DCA 5 1.1
Noningestion uses 5.9
(dermal contact TCE 10
while showering) 13
TCE 44
Garden Produce
Ingestion
Lower Unit
Drinking Water TCE 2.5 1.1
Ingestion
Noningestion 1,2-DCE 7.6 1.6
(inhalation) 1,1-DCE 1.7 --
CORPLANOINQ:\EKCO\TES4-5.811 ES-10 11/23/94




Table ES-7

Summary of Uncertainty Analysis
EKCO Housewares Facility

osure sessment

« Standard assumptions regarding body Low
weights, skin surface areas, inhalation
rates, and life expectancy

« Media intake rates Moderate

« Exposure frequencies Moderate

« Exposure durations Moderate

« Use of upper unit for residential High
drinking water and other household uses

« Dilution and degradation of VOCs High
oxicity Assessment

« Use of chronic RiDs for estimating Moderate
noncancer risk in children

« Cancer slope (potency) factors High
« 1,1-Dichloroethylene Moderate
« Trichloroethylene High
« Vinyl chloride Moderate

» Reference doses Moderate-High
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into outdoor air (gardening scenario) will lower the actual exposure point concentrations.
Pump and treatment systems in place now or planned for the near future will also

substantially reduce potential exposure concentrations over the 30 year future residential

lifetime.
CONCLUSIONS

Cancer risks based on future residential development exceed the 1E-04 benchmark used by
EPA (1992b) for both upper and lower units, with the upper (4E-02) being one order of
magnitude higher than the lower unit (4E-03).

Based on the unlikely potential for the upper unit being used for drinking water and
household noningestion uses, and because dilution, degradation and removal were not
assumed to occur, the risks for this unit are significantly overestimated and are realistically
only related to those exposures that would occur through garden produce ingestion. Risks
for the lower unit are also overestimated because degradation, dilution and removal of
VOC:s was not taken into account during the risk characterization. Finally, based on the low
probability that the site will be developed residentially, risks for both units are likely to be
hypothetical.
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SECTION 1
INTRODUCTION
11  OBJECTIVES

This report is the final baseline human health risk assessment for the EKCO Housewares
facility in Massillon, Ohio. A draft of the risk assessment was prepared in response to a
request from EPA Region V in a letter dated 22 June 1994 (EPA, 1994a). The final report
was prepared after reviewing comments from EPA V as described in their letter of 24
October 1994 (EPA, 1994b). Responses to these comments can be found in Appendix D
of this report. The objective is to determine human health risks from exposure to volatile
organic chemicals (VOCs) detected in several on-site groundwater units based on the no-
action alternative (i.e., in the absence of remedial or corrective action). The no-action
alternative is defined for the EKCO facility as the potential future residential development
of the site. Note that some interim remediation has been performed for one of the units
(the on-site bedrock aquifer), and therefore risks for this unit reflect post-remediation

exposure.

The approaches and methodologies used in conducting the baseline risk assessment for the
EKCO facility are in accordance with Risk Assessment Guidance for Superfund (EPA, 1989)
and Supplemental guidance (EPA, 1991a; 1991b, 1991c).

1.2 SITE LOCATION AND DESCRIPTION
1.2.1 Facility Location

The EKCO facility occupies approximately 13 acres located in the town of Massillon, Stark
County, Ohio (Figure 1-1). The area immediately surrounding the facility is largely urban
and industrial, although land use to the northwest is more rural with a larger proportion of
open space. The EKCO property is approximately triangular in shape and is located
approximately 1,500 feet west of the Tuscarawas River. The northern border of the facility

is Newman Creek, the western border is the Penn Central Railroad, and the eastern border
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is the Baltimore and Ohio Railroad.

A variety of the business are located adjacent to the EKCO plant. These include Ohio
Packaging (paper) to the south, sand and gravel quarries to the west and northwest, Carter
Lumber (retail) and Price Brothers (concrete pipe manufacturing) to the north, and the
Ohio Water Service (OWS, public water supply) waterworks to the east and northeast. A
relatively large, inactive municipal landfill exists just east of the OWS facility. The
Baltimore and Ohio Railroad owns numerous spurs and sidings east of and adjacent to the

EKCO plant that are used for the storage of rail cars and track maintenance vehicles.
1.22 Facility History

A summary of the history of the EKCO facility is presented in Table 1-1. In the 1940s, the
EKCO facility manufactured aluminum and stainless steel cookware. By 1951, with the
United States becoming involved in the Korean Conflict, the plant began manufacturing
90-mm and 105-mm shell casings for the military. The resulting increase in production
necessitated the drilling of two production wells at the facility (W-1 and W-2, as shown in
Figure 1-2). In 1953, a sewer was constructed that carried the plant waste to a discharge
point along Newman Creek. At approximately the same time, a surface impoundment was
constructed along the northern property boundary adjacent to Newman Creek. Sludge from

waste treatment was discharged to the surface impoundment.

During 1954, EKCO began coating cookware manufactured at the facility. Chlorinated
solvents [primarily trichloroethene (TCE) and 1,1,1-trichloroethane (1,1,1-TCA)] were used
to clean the products prior to coating, although these solvents were never used by EKCO
at the same time. Between 1954 and 1964, EKCO used TCE for cleaning parts; EKCO
changed its process solvent to 1,1,1-TCA in 1964 and has used TCA since then.

In 1965, American Home Products Corporaton (AHPC) acquired EKCO. Porcelain and
Teflon coating units were installed at the EKCO facility in 1967. In 1969, with the
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TABLE 1-1

EKCO FACILITY HISTORY

. Date EKCO Site History
Ca 1929-32 First recorded activities at facility. Property is owned by Standard Qil Company.
Ca 1929-42 Fort Pitt/Massillon Bridge Works - Manufacture of iron and steel bridges and
structural iron.
1945 Manufacturing Aluminum and stainless steel cookware.
1950 Production wells W-1 and W-2 were installed and put into service to produce water
for plant activities. Well W-1 has been used continuously since then, and well W-2
was used until it was taken out of service in the late 1970s.
1951 The plant began with the U.S. involvement in the Korean conflict manufacturing 90-
mm and 105-mm shell casings for the military. This increase in production
necessitates the drilling of two production wells (W-1 and W-2),
1953 A surface impoundment was constructed along the northern property boundary
adjacent to Newman Creek, Sludge frame waste treatment was discharged to it.
Began copper-plating cookware, used primarily TCE or 1,1,1-TCA to clean cookware.
1964 Stopped using TCE; 1,1,1-TCA was used in its place.
1965 AHPC acquired EKCO Housewares.
1967 Installation of porcelain and teflon coating units.
1969 Surface impoundment meets ncwiy formed NPDES regulations and permits.
March 1986 The air stripper system was installed and put into service.
July 1974 NPDES Permit No. C-3094BD was issued to EKCO.
1977 EKCO discontinued the manufacturing of aluminum and porcelain cookware and the
use of the lagoon ceased.
1978 All copper plating operations ended; the principal manufactured products were
pressed and coated nonstick bakeware, ]
1979-1980 The only major documented solvent spill to date at the facility was recorded; neither
the cxact location nor the extent of the spill was documented.
1980 The surface impoundments was reactivated under the existing NPDES permit and
received housing alkaline degreaser filter water.
March 1984 In applying for a renewal of their NPDES permit, the plant was required to analyze
on-site well water for VOCs, this analysis indicated the presence of 1,1,1-TCA and
TCE.
June 1984 All discharges to lugoon ceased.
1984 AHPC sold EKCO Housewares to the EKCO Group.
May 1992 EKCQ reported a 330-gallon 1,1,1-TCA spill to EPA. EKCO removed 50 tons of soil
from the area of the solvent release.
Present EKCO continues to manufacture pressed and coated nonstick bakeware. A silicon-
bascd compound is presently used to coat the bakeware to create the nonstick surface.
t\warwick\EKCO.rpt\l-1. TAB 1-4 29 July 1994
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development of the National Pollutant Discharge Elimination System (NPDES) and its
attendant regulations and permit requirements, a permit was issued by the State of Ohio for
the surface impoundment to discharge waste products associated with plant activities. The

waste products permitted for discharge included:

. Deionizers from copper coating operations (hydrochloric acid and sodium
hydroxide).
. Washings and waste material from manufacturing porcelain-Teflon coated

aluminum cookware (aluminum frit, various pigments: inorganic oxides of
lead, cadmium, selenium, and cobalt).

o Alkaline washer fluids to clean aluminum cookware.

In July 1994, NPDES Permit No. C-3094BD was issued to the EKCO facility. As the 1970s
progressed, EKCO discontinued the manufacturing of aluminum and porcelain cookware.
Use of the surface impoundment ceased in 1977. By the end of 1978, all copper coating
operations had ended and the principal products manufactured at the facility became

pressed and coated nonstick bakeware.

There have been only two documented solvent releases at the facility. Correspondence
between EKCO and the Ohio Environmental Protection Agency (OEPA) identified a
solvent release that occurred between 1979 and 1980 in the vicinity of production well W-10
(Figure 1-2). Neither the exact location nor the extent of the spill was documented. Well
W-10 is located in a sump covered by a grate mounted flush with the plant floor, and the
well head sump may receive floor drainage. In May 1992, EKCO reported to EPA a release
of 330 gallons of 1,1,1-TCA in an area northwest of the plant. In response, 50 tons of soil
were excavated in the presence of an OEPA representative. The soil was containerized and
transported to the Enviro Safe Services of Ohio, Inc. hazardous waste landfill in Toledo,
Ohio.

The surface impoundment was reactivated in 1980 under the existing NPDES permit and

received alkaline degreaser filter water until mid-1984. In 1984 the facility was acquired by
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the EKCO Group, Inc. In March 1984, when the plant applied for a renewal of its NPDES
permit, analysis of on-site well water for VOCs was required. The analysis indicated the
presence of 1,1,1-TCA and TCE. This discovery resulted in subsequent investigations at
EKCO. These investigative activities are described in Subsection 1.3 of this report. The
EKCO facility continues to manufacture pressed and coated nonstick bakeware. A silicone-

based compound is presently used to coat the bakeware to create the nonstick surface.

13 SITE HYDROGEOLOGY

The EKCO facility is situated on the western flank of a glacial valley that extends to the
north and south and was carved from Pennsylvanian age sedimentary rocks during
Pleistocene glaciation. The majority of the EKCO facility is generally flat except for the
northern border of the facility which slopes steeply toward Newman Creek. Surface water
runoff at the facility discharges to Newman Creek by two pathways: in the northern part of
the facility it flows directly into Newman Creek, and surface water discharge for the rest of
the facility is routed through the storm sewer system, which discharges into Newman Creek
through Outfall No. 001 located just east of the Baltimore and Ohio Railroad tracks.

Figure 1-3 shows the monitor well locations and some important site features.

Prior to the construction of the facility in 1945, a cover of fill material was used to level the
natural glacially-formed topography at the building site. Beneath the fill, the glacially
deposited sediments form a thin veneer 15 to 30 feet thick in the western portion of the site
where the depth to bedrock is shallow. The sediments infill the glacial valley to the east,
reaching a maximum on-site thickness of approximately 110 feet at the eastern property
boundary. Further off-site to the east, these unconsolidated sediments reach thicknesses

exceeding 252 feet.

Figures 1-4 and 1-5 show generalized geologic cross-sections for the stratigraphic units in
the area of the site. These cross-sections show that two unconsolidated sand units exist

on-site -- the shallow and intermediate units. Off-site, a third deep sand and gravel unit
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exists further to the east. These unconsolidated sand units are typically separated by silt and
clay units. In general, the shallow, intermediate and de:’g) sand units act as the primary
medium for groundwater flow and the low permeable silt and clay units act as barriers to
groundwater flow; however, variations in the permeability occur locally. North of well I-2
the silt and clay layer between the shallow and intermediate unit pinches out. In this area

the shallow and intermediate units are hydraulically connected to each other.

The bedrock at the site consists of a relatively thick sandstone unit which is both overlain
and underlain by layers of shale and argillaceous sandstone. The sandstone unit has a
relatively high permeability and is the primary bedrock water bearing unit at the site. The
layers of shale and argillaceous sandstone have a relatively low permeability and generally

act as barriers to groundwater flow.

There are five groundwater production wells in the area of the site, which have an effect on
the local groundwater flow sysfem. EKCO uses two sandstone bedrock production wells W-1
and W-10 pumping at a total of approximately 600 gpm to provide water for the
manufacturing facility. Ohio Water Service (OWS) pumps three production wells (OWS-1, -
1 and -3) intermittently from the deep sand and gravel unit at a total of up to 2,800 gpm to
provide water for the City of Massillon. The OWS production wells are located
approximately 2,000 feet northeast of the EKCO facility in the deep sand and gravel glacial
valley.

Groundwater contour maps for the shallow and intermediate units are presented on Figures
1-6 and 1-7. The figures show that the groundwater in these two units flows toward the
production wells W-1 and W-10. Figure 1-5 shows that the shallow unit is dewatered
beneath a large portion of the site, and the cross-sections (Figures 1-4 and 1-5) show that
the intermediate unit only exists beneath the eastern portion of the site in the area of wells
(I-4 and I-7. The shallow and intermediate units have been grouped together for the risk
assessment evaluation because of several similar characteristics. Groundwater yield is not

sufficient to support drinking water use from either of these units (See Appendix C). They
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only exist in saturated conditions beneath a small portion of site, and geologic logs from

the northern portion of the site indicate that these units are hydraulically connected in some
areas.

A bedrock groundwater contour map is presented in Figure 1-8 and shows that a significant
bedrock drawdown cone exists beneath the entire EKCO site. This drawdown cone is
induced by the pumping of EKCO production wells W-1 and W-10. The water from these
two production wells is treated by an on-site air stripper system. Off-site residential wells
obtain drinking water either from the sandstone bedrock or the deep glacial sand and gravel

aquifer.

Packer testing activities conducted during the RCRA Feasibility Investigation (RFI)
indicated that some of the bedrock wells may have had leaking casings, allowing
groundwater to flow through the well annulus f6¥m the shallow overburden to the sandstone
bedrock. The casings for bedrock wells R-1, R-2, R-3, W-1, W-2 and W-10 were sealed
during Interim Remedial Measure (IRM) activities conducted in April 1994 (WESTON,
1994).

In summary, the risk assessment will evaluate groundwater as two distinct water-bearing
zones at the site; the Upper Unit and the Lower Unit. Groundwater within the Upper Unit
typically occurs under unconfined or semiconfined conditions and is represented by shallow
and intermediate well data. The general direction of groundwater flow in the Upper Unit
is toward wells W-1 and W-10. Groundwater within the Lower Unit is typically semi-
confined by overlying shale and is represented by on-site bedrock well data. The direction

of groundwater flow in the Lower Unit is also toward wells W-1 and W-10.
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1.4 ORGANIZATION OF REPORT

The remainder of this report is divided into the following sections:

q:\ekco\sectlixt.rev

Data Evaluation (Section 2) presents an evaluation and summary of the
chemicals detected in the groundwater units at the EKCO facility. This
characterization is comprised of three principal technical elements:

. The evaluation of groundwater data used in the human health risk
assessment.
. The selection and identification of chemicals of potential concern for

which human health risks were assessed.

. Comparison of the concentrations for the chemicals of potential

concern with applicable or relevant and appropriate requirements
(ARARS) such as MCLs.

The Exposure Assessment (Section 3) presents the pathways by which the
hypothetical on-site future resident (child and adult) could come in contact
with the chemicals of potential concern, the exposure algorithms and input
assumptions used, and the calculated exposure concentrations and estimated
daily intakes (doses). Guidance for estimating the reasonable maximum
exposure (RME) was obtained from EPA (1989).

The Toxicity Assessment (Section 4) presents a discussion of the carcinogenic

and noncarcinogenic toxicity criteria used to evaluate pathway specific human
health risk.

The Risk Characterization (Section 5) summarizes and discusses the risk
results. This section will present the risk summary tables.

The Uncertainty Analysis (Section 6) discusses those chemical /pathway specific
risks that had the greatest influence on total risk and the magnitude of over-
or underestimation of risk that occurred as a result of the assumptions used
in the risk assessment. Also included in this section is a discussion of central
tendency exposures (EPA, 1992).

Appendices present (A) the raw data, (B) the exposure dose and risk

calculations, (C) groundwater data analysis issues, and (D) WESTON
responses to EPA Region V comments on the draft risk assessment.
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SECTION 2

DATA EVALUATION
2.1 APPROACH

The objectives of the data evaluation process were to review and summarize the analytical
data for each of the groundwater units examined in the risk assessment in order to select
chemicals of potential concern and develop exposure point concentrations. Only on-site well
locations were evaluated since only future on-site uses were assessed (see Section 3).
Moreover, only volatile organic chemical (VOC) data for the on-site wells were assessed,
as requested by EPA (1994a).

2.1.1 Upper Unit

The upper (shallow/intermediate) groundwater unit was characterized using data from

sampling events in 1988, 1991, and 1992 for the following wells (analytical data is contained

in Appendix A):
. S-4, S-7 (note: no 1988 data available for S-4)
. D-4-30
. L-1, L-2, L4, L-5 (L-3, background)
. I-2, 14, I-5, I-7

Wells I-8, I-9, I-11, I-12, I-13, R-12, S-11 and S-12 were at off-site locations and therefore

were not evaluated.
2.12 Lower Unit
Data from the lower (bedrock) groundwater unit were evaluated using currently available

post-Interim Remedial Measures (post-IRM) data (Spring, 1994) for the following on-site

wells:

. R-1, R-2, R-3, R-5, W-1, W-10
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Bedrock well data from the years prior to interim remediation were not evaluated since
these data no longer represent baseline conditions. Prior to retrofitting, the R-well data
represented a combination of the overburden and bedrock groundwater. Retrofitting

prevented mixing of the overburden and bedrock groundwater.

22 DATA EVALUATION PROCESS

The following guidelines for data evaluation were used to produce the data summaries for

each groundwater unit. These approaches are consistent with current U.S. EPA guidelines
(U.S. EPA, 1989).

. If a chemical was not positively identified in any sample from a given
medium, either because it was not found at a concentration exceeding the
sample detection limit or due to blank contamination, it was not addressed for
that medium.

. All "J'-qualified data (i.e., estimated concentrations) were used in the
quantitative analysis in the same manner as unqualified positive data.

. If a chemical was reported as a non-detect in a particular sample, but was
detected in the medium as a whole, one-half of the sample quantitation limit
was used as a "proxy" concentration for the chemical in that sample when
calculating the mean and 95% upper confidence limit (UCL) concentrations.

. Duplicate sample results from the same sampling round were treated as one
data point in summarizing the analytical results. Positive duplicate values
were averaged to obtain the single data point; however, if the chemical was
detected in one of the duplicates but not the other, the detected concentration
was used. '

. If a chemical was detected in an investigative sample and was also detected
in a field, trip, or laboratory blank associated with that sample, then the
sample concentration was considered to be positive only if it exceeded S times
the blank concentration (or 10 times for the common laboratory contaminants .
acetone, methylene chloride, toluene, and 2-butanone).

. For the shallow groundwater unit, results for the same well from different -
sampling rounds were treated as distinct data points.

Tables 2-1 and 2-2 present data summaries for the upper and lower units, respectively.
These summaries include the frequency of detection, the range of detected concentrations,

the arithmetic mean concentration, and the 95 percent UCL of the mean.
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Table 2-1

Data Summary for the Shallow Groundwater Unit
EKCO Housewares
Massillon, Ohio
(All Concentrations in pg/L)

I -Upp Percent
Confids .
. Concentration® :|.‘Coni

Acctone 3/32 44 -17 3.27 4.25 4.25 NE
Benzene 2/32 0.15-4 11 145 145 S
2-Butanone 1/32 2.6 222 26 26 NE
Carbon disulfide 2/32 1-11 112 11 11 NE
Chloroethane 3/32 2-64 2.51 3.19 3.19 NE
Chloroform 3/32 1-10 14 1.99 1.99 100
1,1-Dichloroethane 27/32 1-2,200 279 451 451 NE
1,2-Dichlorocthane 4/32 3.7-73 5 9.24 9.4 5
1,1-Dichloroethene 15/32 15 - 1,900 109 220 220 7
1,2-Dichloroethene (total) 18 /32 1-480 614 93.7 93.7 w0
Ethylbenzene 3/32 022-3 1.08 141 141 700
4-Methyl-2-pentanone 1/32 7 227 292 292 NE
Tetrachloroethene 4/32 0.86 - 55 4.29 7.7 77 5
Toluene 5/32 0.25 - 130 5.7 12.6 12.6 1,000
1,1,1-Trichloroethane 18 /32 25 - 52,000 2,490 5,380 5,380 200
1,1,2-Trichloroethane 3/32 7.4 - 140 758 15.6 15.6 5
Trichloroethene 23 /32 1 - 220,000 10,100 22,300 22,300 5
Vinyl chloride 12/32 4-150 182 284 284 2
Xylenes (total) 2/22 14-5 119 1.56 1.56 10,000

* Calculated using "proxy” concentrations for nondetects equal to 1/2 of the sample reporting limit.
® U.S. EPA Maximum Contaminant Level (MCL) (U.S. EPA, 1994b).

© Value is for cis isomer. (MCL for zrans isomer is 100 pg/L.)

NE - An MCL has not been established for this compound.
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TABLE 2-2

DATA SUMMARY FOR THE BEDROCK GROUNDWATER UNIT
EKCO HOUSEWARES
MASSILLON, OHIO
(All Concentrations in pg/L)

\ .
- pper”% ......
.} Confidence. Limit-
! Jeoi Concentration®

1,1-Dichloroethane 5/6 2-150 524 102
1,1-Dichloroethene 4/6 1-56 134 313 313 7
1,2-Dichloroethene (total) 5/6 4 - 260 59.0 142 142 70
1,1,1-Trichloro;=thane 4/6 5-1,200 216 613 613 200
Trichloroethene 6/6 5-430 98.7 234 234 5
Vinyl chloride 2/6 33-15 3.38 8.15 8.15 2

* Calculated using "proxy” concentrations for nondetects equal to 1/2 of the sample reporting limit.
® U.S. EPA Maximum Contaminant Levet (MCL) (U.S. EPA, 1994b).

¢ Value is for cis isomer. (MCL for trans isomer is 100 ug/L.)

NE - An MCL has not been established for this compound.
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23 CHEMICALS OF POTENTIAL CONCERN

The chemicals of potential concern in a risk assessment are those chemicals that are
potentially site-related and whose data are of sufficient quality for use in the quantitative
analysis. The VOC data for the wells and sampling events listed in Subsection 2.1 were
evaluated and summarized according to the guidelines described in Subsection 2.2 above.
All VOC:s that were positively identified in each groundwater unit after the data evaluation
were included as chemicals of potential concern for that unit. Well L-3 served as a
background well for the study; however, no VOCs were detected in this well during the
1988, 1991, and 1992 sampling events. Tables 2-1 and 2-2 present the chemicals of potential

concern for the upper and lower groundwater units, respectively.
24 EXPOSURE POINT CONCENTRATIONS

The exposure point concentration is the concentratidn of a chemical to which a receptor is
expected to be exposed. The exposure point concentration for each chemical of concern in
each groundwater unit was calculated as the lower of either the maximum detected
concentration or the 95% UCL of the arithmetic mean concentration. The 95% UCL was

calculated according to the following standard equation (Mendenhall and Sincich, 1988):

95%UCL =y + o0 [_5_]

n
where:
§ = sample mean
t.—00s = student’s ¢-statistic based on (n-1) degrees of freedom
s = sample standard deviation
n = sample size

Exposure point concentrations for the chemicals of potential concern in each groundwater
unit are listed in Tables 2-1 and 2-2.
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SECTION 3
EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to estimate the magnitude of human exposure
to the chemicals of potential concern at the EKCO facility. The results of the exposure
assessment are combined with chemical-specific toxicity information to quantitatively

estimate the human health risks associated with chemical exposure (EPA, 1989a).

The identification of actual or potential pathways through which human receptors could be
exposed to chemicals in the groundwater at the EKCO facility consists of an evaluation of
the contaminated environmental media and a characterization of the potentially exposed
populations. After the exposure pathways have been identified, daily intakes (doses) of the
chemicals of potential concern can be quantified using standard exposure algorithms (EPA,
1989a).

3.1 PATHWAYS OF EXPOSURE

An exposure pathway generally consists of four elements: (1) a source and mechanism of
contaminant release, (2) a retention or transport medium, (3) a point of potential human
contact with the contaminated medium (referred to as the exposure point), and (4) an
exposure route (i.e., ingestion, inhalation, or dermal contact) at the exposure point (EPA,
1989a).

3.1.1 Contaminant Sources and Migration

Site investigations at the EKCO facility have confirmed the presence of VOCs in two water
bearing units: the upper (shallow/intermediate) unit and the lower (bedrock) unit.
Groundwater within the upper unit typically occurs under unconfined to semiconfined
conditions; groundwater flow in this unit is toward wells W-1 and W-10. Groundwater in
the lower unit is semi-confined by overlying shale; the direction of groundwater flow in this

unit is also toward wells W-1 and W-10.

g:\EKCO\sect3txt.rev 3-1 22 November 1994




Chemicals detected in these groundwater units could migrate off site or persist on site.

The migration of chemicals in groundwater is generally slower than groundwater migration
itself, due to retardation of chemical movement resulting from adsorption to soils. This
effect may be negligible for highly mobile chemicals (low adsorption potential) but could
be extremely significant for the relatively immobile chemicals (high adsorption potential).
In addition, chemicals disperse laterally as they are transported downgradient, resulting in

dilution as contaminated water mixes with laterally adjacent, less contaminated water.

Chemicals in the groundwater could be transported into the air through volatilization or
within the groundwater into off-site downgradient areas. Chemicals in groundwater can
volatilize to the soil pore spaces and reach the surface of the soil and the surrounding air
by diffusion. Volatilization from a water table aquifer is affected by depth to the water
table and the moisture content of the unsaturated soil column. Volatilization from
groundwater is most rapid if the water table is shallow. At the EKCO facility, the top of
shallow groundwater unit averages about 15 feet below land surface. Volatilization to the
surface from this aquifer is not expected because the distance to the land surface would
greatly limit diffusion. In addition, rain and other precipitation events on the surface would
result in water percolation downward through the soil. As water infiltrated through the soil,
any chemicals in the air-filled soil pore spaces would become solubilized and be transported.
downward with the leachate back to the groundwater. However, if on-site groundwater were
pumped to the surface for use, chemicals could volatilize directly to the air. Contaminated
groundwater used as a domestic or nondomestic water supply could result in a significant
loss of contaminants through volatilization to the atmosphere. Through agitation, heating,
or other mechanical handling, VOCs would be expected to volatilize rapidly. Fate processes
other than adsorption, dispersion, and volatilization (e.g., bioaccumulation, biodegradation,

photodegradation) are expected to be insignificant in groundwater.

3.1.2 Receptors and Exposure Routes

The primary exposure pathway at the EKCO facility is the groundwater pathway. The

EKCO facility is an operating manufacturing facility that produces nonstick bakeware. The
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area surrounding the facility is largely urban and industrial, although land to the northwest
is more rural with a large proportion of open space. Ohio Water Service (OWS) production
wells are located 2,000 feet northeast of the EKCO property and are screened in the deep
sand and gravel glacial valley. These wells provide water to the City of Massillon, Ohio.

Currently, groundwater on the EKCO property is used for production purposes at the 7} %

facility. Workers at the site do not use (or plan to use in the future) this water for drinking
or showering purposes. Presently, groundwater at the facility is pumped, air-stripped and
then used for non-contact cooling. Therefore, workers are not exposed‘;\ifndl‘pacted
groundwater, and were not evaluated in this risk assessment. Groundwater in the upper unit
flows toward the production wells. Due to the operation of these wells, the shallow unit is

dewatered beneath a large portion of the property. An intermediate unit exists only beneath

the eastern portion of the property. A significant bedrock drawdown cone induced by the

of the EKCO facility, the only individuals expected to be exposed to site chemicals would

be future on-site residents who use groundwater as their primary water supply.

In this risk assessment, on-site wells were- evaluated for groundwater use by hypothetical

future residents, assuming shutdown of the production wells and unrestricted future use of

the property. Future residential exposure was evaluated for an adult and a small child (1-6

years) based on the fact that although the inajority of a lifetime is spent as an adult, children
are most sensitive to the effects of chemical exposure. Both shallow and bedrock well data
were used to evaluate risks from drinking water ingestion, noningestion household uses
(inhalation of and dermal contact with VOCs in tap water) and home garden watering uses

(i.e., irrigation) by on-site future residents. It is noted that the upper unit has a very low-to-

negligible probability as drinking water sources, since the yield from these units is not

sufficient to support drinking water use (see Appendix C). Moreover, current off-site
residences obtain drinking water from the bedrock or deep glacial sand and gravel aquifers.

This issue is discussed in the Uncertainty Analysis (Section 6).
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32 QUANTIFICATION OF EXPOSURE

The degree of receptor exposure that occurs through each exposure pathway is determined
by behavioral, chemical, and physiological factors. Behavioral factors affecting exposure
would include the amount of time spent on site, the activities engaged in while on site, and
the amount and type of clothing worn. Chemical factors affecting the degree of exposure
would include the extent to which a chemical is absorbed through the skin (i.e., the
absorption efficiency) or is volatilized to the air. Physiological factors affecting exposure
would include the ability of the body to metabolize and eliminate the chemical(s). To
quantify exposures in the risk assessment process, it is necessary to make assumptions
concerning these factors in the absence of specific, detailed information. These assumptions

are represented by a series of exposure parameters that quantify the magnitude, frequency,

and duration of the exposure.

EPA has developed exposure algorithms for use in calculating chemical intakes (or doses)
through specific exposure pathways and routes (EPA, 1989a). These algorithms combine
the chemical exposure point concentrations with pathway- and route-specific parameters to
produce daily chemical intakes in terms of the milligrams of chemical taken into the body
per kilogram of body weight per day (mg/kg-day). For the EKCO facility, daily chemical
intakes were calculated separately for carcinogenic and noncarcinogenic health effects under
reasonable maximum exposure (RME) conditions, in accordance with EPA guidance (EPA,

1989a). The RME is the highest exposure that is reasonably expected to occur at a site.

The following paragraphs discuss the exposure algorithms that were used to calculate

chemical intakes in this study.
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3.2.1 Groundwater Ingestion

Daily chemical intakes through groundwater ingestion for adults and children were
calculated using the equation shown in Table 3-1. The values for the groundwater ingestion

exposure parameters that were used are also shown in Table 3-1.

The ingestion rate for potable water is established at 2 L/day for an adult (EPA, 1991a) and
1 L/day for a child (EPA, 1989a; 1989b) for a residential land use. These amounts include
water consumed in the form of other beverages and the ingestion of foods prepared in or

with water.

The exposure frequency (EF) for the potential resident (i.e., 350 days/year), is the
recommended residential exposure frequency (EPA, 1991a). This value assumes that 15

days per year are spent away from home.

The exposure duration (ED) for an adult resident was assumed to be a maximum of 24
years. The ED for the child resident was assumed to be a maximum of 6 years. These
values are based on the 90th percentile total number of years (i.e., 30) at one residence
(EPA, 1989a), assuming conservatively that the initial 6 years of exposure occur during early

childhood when the sensitivity to chemical exposure is the greatest.

The value for body weight is the average body weight over the exposure period. An average
body weight is used because when combined with other variable values in the intake
equation, it is believed to result in the reasonable maximum exposure. Incorporating a
higher body weight with the same intake rate would result in lower exposure than the
reasonable maximum. In addition, using an average body weight rather than a reasonable
maximum is recommended because the available toxicity values are based on average body
weight. The recommended average body weight for an 18- to 75-year old adult is 70 kg; the
recommended average body weight for a 1- to 6-year-old child is 15 kg (EPA, 1991a).
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TABLE 3-1

EXPOSURE ALGORITHM AND ASSUMPTIONS FOR POTENTIAL
INGESTION OF CHEMICALS IN GROUNDWATER
EKCO HOUSEWARES
MASSILLON, OHIO

EXPOSURE ALGORITHM
Intake from Water Ingestion _  CW XIR XCF XEF XED
(mg/kg-day) BW X AT
where:

CwW = Chemical concentration in water (ug/L)"

IR = Water ingestion rate (L/day)

CF = Conversion factor (10® mg/ug)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

EXPOSURE ASSUMPTIONS *
" Receptor Group
__Rgsiden_t

IR (L/day) 1 2
CF (mg/ug) 1E-3 1E-3
EF (days/year) 350 350
ED (years)* 6 24
BW (kg) 15 70
AT-Noncancer (days) 2,190 8,760
AT-Cancer (days) 25,550 25,550

* See Tables 2-1 and 2-2 for chemical-specific exposure point concentrations.
® Default exposure assumptions from U.S. EPA (1991a), unless indicated.

¢ Based on 95th percentile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6 years
out of 30 years).
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The averaging time (AT) is the period over which the exposure is averaged. For
noncarcinogenic effects, AT is equal to the exposure duration (ED). For carcinogenic
effects, AT is equal to the average lifetime for an individual in the U.S., which was assumed
to be 70 years (EPA, 1991a).

The estimated daily chemical intakes that result from groundwater ingestion are presented
in Appendix B, Tables B-1 and B-5.

3.2.2 Household Noningestion Uses of Groundwater (Inhalation of VOCs)

Household water is used for noningestion purposes such as showering, dish washing,
laundering, cooking, and bathing. Volatile contaminants in the water may enter the indoor
air through these uses, exposing receptors to volatilized contaminants through inhalation.
Table 3-2 presents the equation and exposure parameters used to calculate daily chemical
doses via inhalation of volatiles from groundwater (upper and lower units). This equation
contains a volatilization constant (K) which has an upper bound value of SE-01 L/m’. The
volatilization constant was derived by Andelman (as presented in EPA, 1991b). It defines
the relationship between the concentration of a contaminant in household water and the
average concentration of the volatilized contaminant in household air. The constant is

based on the following assumptions:

° volume of water used by a hypothetical family of four is 720 L/day;
) volume of the hypothetical residential dwelling is 150,000 L;
° air exchange rate is 0.25 m’/hr;

° an average of 50% of the chemical concentration in groundwater is
transferred into household air from all water uses.

According to EPA (1991b), VOCs are defined as organic chemicals with a molecular weight
of less than 200 g/mol, and a Henry’s Law Constant of greater than 1E-05 atm-m’/mol.
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TABLE 3-2
EXPOSURE ALGORITHM AND ASSUMPTIONS FOR POTENTIAL
NONINGESTION (INHALATION) HOUSEHOLD USES OF GROUNDWATER
EKCO HOUSEWARES
MASSILLON, OHIO

* See Tables 2-1 and 2-2 for chemical-specific exposure point concentrations for upper and lower units,

respectively.

® Default exposure assumptions from U.S. EPA (1991a), unless indicated.

¢ Default values based on inhalation equation derived for household water use (EPA, 1991b). The constant K

is actually unitless, but incorporate a conversion factor to estimate air concentration in mg/m®.

4 Based on 95th percentile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6 years
out of 30 years).
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l. EXPOSURE ALGORITHM
Inhalation from Household Water Use =~ _  CW XK XIR XEF XED
l (mg/k-d) BW X AT
l where:
CwW = Chemical concentration in water (ug/L)*
K = Volatilization Factor (L/m?)
. IR =  Daily indoor inhalation rate (m*/day)
CF = Conversion factor (10° mg/ug)
EF = Exposure frequency (days/year)
. ED = Exposure duration (years)
BW = Body weight (kg)
_ AT = Averaging time (days)
' EXPOSURE ASSUMPTIONS® ]
' e -Rece_p_t_or Group
K L/m?®y° 5E-1 5E-1
. IR (m*/day)® 15 15
CF (mg/ug) 1E-3 1E-3
. EF (days/year) 350 350
ED (years)* 6 24
. BW (kg) 15 70
AT-Noncancer (days) 2,190 8,760
' AT-Cancer (days) 25,550 25,550




An inhalation rate (IR) of 15 m*/day has been found to represent a reasonable upperbound
inhalation rate for daily indoor residential activities (EPA, 1991a). The values used for the
remaining exposure parameters in the inhalation equation (i.e., EF, ED, BW, and AT) were

discussed in Subsection 3.2.1.

The estimated daily chemical intakes that result from inhalation of volatiles are presented
in Appendix B, Tables B-3 and B-7.

3.2.3 Dermal Absorption of VOCs While Showering/Bathing

For most contaminants, dermal contact with water during bathing or swimming will general'Iy
pose less threat than direct consumption of water, since contact times are relatively brief
and most chemicals do not readily penetrate the skin when present at dilute levels in water
(EPA, 1989b). In addition, VOCs have been shown to volatilize significantly during
showering (Foster and Chrostowski, 1987). These observations suggest that the effective
concentrations of VOCs in water available for dermal absorption will be relatively small
(EPA, 1992). Nevertheless, the potential exposure by this pathway was estimated for future

residential use.

Table 3-3 presents the equation used to calculate daily chemical intake via dermal
absorption while bathing. The exposure input parameters used are detailed below the table.
The surface area for the adult represents 100% of the maximum surface area (23,000 cm?)
for the male (Table 8-3; EPA, 1992). For the child, the 95th percentile value for total
surface area was used (8,760 cm?®) (Table 8-4; EPA 1992). It was assumed that both the
child and adult shower once daily for 15 minutes giving an exposure time (ET) of 0.25 hours
per day for 350 days per year (EPA, 1992). The permeability constant (Kp) defines the rate
of movement of a waterborne chemical through the skin. Chemical-specific permeability
constants for the chemicals of concern were obtained from EPA (1992), and are presented
in Table 3-4.
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Table 3-3

Exposure Algorithm and Assumptions for Potential

Dermal Absorption While Showering/Bathing
Ekco Housewares
Massillon, Ohio

Dermal Absorption Dose
from Surface Water = CW x CF xSA xKp xET xEF xED

(mg/kg-day) BWxAT

Where:
cw
CF
SA
Kp
ET
EF
ED
BW
AT

{1 | A [ | O | I )

Chemical concentration in surface water (mg/L)
Conversion factor (10 L/cm®)

Skin surface area available for contact (cm?/day)
Dermal permeability constant (cm/hour)
Exposure time (hours/day)

Exposure frequency (days/year)

Exposure duration (years)

Body weight (kg)

Averaging time (days)

Exposure Assumptions (child and adult on-site resident):

CcwW

SA

Kp
ET =

EF

ED

BW

AT

95% UCL in upper and lower groundwater units.

8,760 cm?*/day for the child resident (EPA, 1994).
23,000 cm?/day for the adult resident (EPA, 1994).

Chemical specific (see Table 3-4).
0.25 hr/day (EPA, 1994).
350 days/year (EPA, 1989).

6 yrs for the child resident (EPA, 1991).
24 yrs for the adult resident (EPA, 1991).

15 kg for the child (EPA, 1991).
70 kg for the adult (EPA, 1991).

Exposure duration (years) x 365 days/year for evaluating noncancer risk.
70 years x 365 days/year for evaluating cancer risk.
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The values used for the remaining exposure parameters in the dermal absorption equation
(i.e., EF, ED, BW, and AT) were discussed in Subsection 3.2.1.

The estimated daily chemical doses that result from dermal absorption from groundwater
are presented in Appendix B, Tables B-2 and B-6.

324 Consumption of Home-Grown Produce

Exposure to site contaminants through the ingestion of garden vegetables and fruits irrigated
with contaminated groundwater is a potential exposure route for future child and adult
residents. This potential exposure route was evaluated for the shallow and bedrock
groundwater units. Three general categories of garden produce were considered in this
evaluation -- leafy vegetables (represented by lettuce), root vegetables (represented by
carrots), and garden fruits (represented by tomatoes). The equation and assumptions used

to estimate chemical intakes through the consumption of home-grown produce are presented
in Table 3-5.

EPA (1991a) has recommended intake rates of 42 g/day for consumption of home-grown
fruit and 80 g/day for adult consumption of home-grown vegetables. These values have
been adjusted to reflect the amount of home-grown produce typically consumed as a
proportion of total consumption (i.e, 30% for fruits and 40% for vegetables). The total
consumption of fruits and vegetables by a child (1-6 years) was assumed to be 60% of the
total consumption of fruits and vegetables by an adult. This assumption is based on data
collected by USDA on the national average consumption rates per day for lettuce, tomatoes,
and carrots (Pao et al., 1982).

For an adult, it was assumed that leafy vegetables and root vegetables comprise 45% and
55% of the total vegetable consumption, respectively. For a child, it was assumed that leafy
vegetables and root vegetables comprise 35% and 65% of the total vegetable consumption,
respectively. These assumptions were based on tomato, carrot, and lettuce consumption

data for 19- to 34-year-old (male) and 3- to 5-year-old (male and female) individuals (Pao
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Table 3-4

Dermal Permeability Coefficients for
Chemicals of Concern at EKCO Housewares

r Chemical Groundwater Kp*
Unit (cm/hr)

" Acetone S NA

i Benzene S 2.1E-02
Carbon disulfide S 24E-02
Chloroethane S 8.0E-03
Chloroform S 8.9E-03
1,1-Dichloroethane S,B 8.9E-03
1,2-Dichloroethane S 5.3E-03
1,1-Dichloroethene S,B 1.6E-02
1,2-Dichloroethene S,B 1.0E-02
Ethylbenzene S 7.4E-02
Methyl ethyl ketone S 1.1E-03
4-Methyl-2-pentanone S 3.3E-03
Tetrachloroethene S 4.8E-02
Toluene S 4.5E-02
1,1,1-Trichloroethane S,B 1.7E-02
1,1,2-Trichloroethane S 8.4E-03
Trichloroethene S,B 1.6E-02
Vinyl chloride S,B 7.3E-03
Xylene (m) S ' 8.0E-02

NA = Not available

S = present in shallow unit

B = present in bedrock unit

*Kp value obtained from Table 5-7 (EPA, 1992)
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TABLE 3-5
EXPOSURE ALGORITHM AND ASSUMPTIONS FOR
POTENTIAL INGESTION OF CHEMICALS IN HOME-GROWN PRODUCE
EKCO HOUSEWARES
MASSILLON, OHIO

EXPOSURE ALGORITHM

Intake from Home-GrownProduce _ [(C, XIR,)+(CXIR ) +(C_ xIR )] XEF XED

* See Table 3-4 for calculation of chemical concentrations in fruits and vegetables.

® Default exposure assumptions from U.S. EPA (1991b), unless indicated.

¢ Based on U.S. EPA (1991b) and Pao, et al (1982).

¢ Based on 95th percententile time at one residence (U.S. EPA, 1989a), assuming 20% of time is as a child (6
years out of 30 years).
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B (mg/kg-day) - BW X AT
where:
' C = Chemical concentration in leafy vegetables (mg/kg)*
IR, = Ingestion rate for leafy vegetables (kg/day)
Ce = Chemical concentration in garden fruits (mg/kg)*
' IR, =  Ingestion rate for garden fruits (kg/day)
C. = Chemical concentration in root vegetables (mg/kg)*
IR, = Ingestion rate for root vegetables (kg/day)
. EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
' AT = Averaging time (days)
l EXPOSURE ASSUMPTIQNS®
| __ Resident
o | cnia | Adult
. IR,, (kg/day)" 0.017 0.036
. IR (kg/day)’ 0.025 0.042
IR, (kg/day) 0.031 0.044
l EF (days/year) 350 350
ED (years)* 6 24
l BW (kg) 15 70
AT-Noncancer (days) 2,190 8,760
' AT-Cancer (days) 25,550 25,550




EH.--------.-

The values used for the remaining exposure parameters in the produce ingestion equation
(i.e., EF, ED, BW, and AT) were discussed in Subsection 3.2.1.

The estimated daily chemical intakes that result from ingestion of garden produce are

presented in Appendix B.

Concentrations of chemicals in garden produce were not measured. Rather, chemical
concentrations in garden fruits and vegetables were estimated based on the assumption that
the plants accumulate chemicals from soil that has been irrigated with contaminated

groundwater from the shallow or bedrock units.

The chemical concentrations in the edible plant portions were calculated as follows:

Chemical Concentration

in Produce (mg/kg) CS x PUF

where:

CS = Chemical concentration in soil (mg/kg).
PUF = Plant uptake factor (unitless).

The plant uptake factor relates the chemical concentration in the plant to the chemical
concentration in the soil under equilibrium conditions. Although plants take up chemicals
from the soil solution, uptake factors are generally derived for soil solids. To estimate the
chemical concentration in soil resulting from waterings of gardens, the shallow groundwater
chemical concentration was multiplied by the chemical-specific soil-water partition
coefficient (K,). The soil-water partition coefficient relates the chemical concentration
adsorbed to the solid phase to the chemical concentration in the soil solution. If a K, value
was not available for a chemical, it was estimated from the organic-carbon partition
coefficient (K..) and the soil organic carbon content (f,.). The concentrations of VOCs in
groundwater were assumed to remain constant over time; loss of VOCs due to volatilization

to the atmosphere was not considered in estimating soil concentrations.

q:\EKCO\sect3txt.rev 3-14 22 November 1994




e El.’l B B BN GO OGN G0 SN SN MW MmN M . Iﬁ.ll s

Two approaches were used to determine plant uptake factors. One approach was used for
leafy vegetables and garden fruits, and the other was used for root vegetables. These

approaches are discussed below.
3.2.3.1 Uptake Factors for Leafy Vegetables and Garden Fruits

The uptake factors for VOCs in leafy vegetables and garden fruits were derived from the
octanol-water partition coefficient for each chemical, applying the following relationship
from Travis and Arms (1988):

Jog B = 1.588 - 0.578 log K.,

where:

B = Bioconcentration factor for vegetation: the ratio of the chemical
concentration in above-ground plant parts (mg chemical per kg of dry
plant) to the chemical concentration in soil (mg chemical per kg of dry
soil).

Log K, = Log of the octanol-water partition coefficient.

The uptake factor was then calculated by multiplying B by the percent dry weight of the
plant:

PUF = B X % Dry Weight

Since vegetable/fruit ingestion rates are expressed in terms of wet plant weight, chemical
concentrations calculated using the Travis and Arms equation must be converted from a dry
weight to a wet weight basis using the plant moisture content. Leafy vegetables and garden
fruits typically have a water content of 95 to 96 percent (Baes et al.,, 1984). A water content
of 95 percent was used in this analysis, which is equivalent to 5 percent dry weight (0.05).
It is important to note that the Travis and Arms equation is based on data for 29 chemicals,
each with a log K, value falling in the range from 1.15 to 6.89; the use of this equation may

be inappropriate for chemicals with values that fall outside this range.
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3.2.3.2 Uptake Factors for Root Vegetables

Uptake factors for root vegetables were derived based on the work of Briggs et al. (1982).
Briggs studied the uptake of organic chemicals from solution by barley shoots and
established the following relationship between the root concentration factor (RCF) and the
K, for the organics tested:

log (RCF - 0.82) = 0.77 log K., - 1.52

where:
RCF = Croot/ Csoln
Cow = Chemical concentration in the root (mg/kg).
Co = Chemical concentration in solution (mg/L).

The chemical distribution in the soil and water phases can be described as:

Csoil/ Csoln = Koc X foc
The plant uptake factor for root vegetables (RUF) for each compound can be determined

from the RCF, given the following relationship:

C
RUF = Coa/Cin _ Cow _ _RCF
Csoil/ Csoln Csoil Koc X foc

where:
Cor = Concentration in root (mg/kg).
Cat = Concentration in soil (mg/kg).
Con = Concentration in solution (mg/L).
K., = Organic carbon partition coefficient.
f. = Fraction of organic carbon in soil.
RCF = Root concentration factor, or the ratio of the root concentration to the
solution concentration.
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The estimated chemical concentrations in leafy vegetables, garden fruits, and root vegetables
are presented in Tables 3-6 and 3-7, along with the chemical-specific parameters used in this

derivation.
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Table 3-6
Estimation of Chemical Concentrations in Garden Produce
Upper Unit '
Organic Root Vegetables Leafy Vegetables/Garden Fruits
Octanol-Water Carbon Soil-Water
Chemical Groundwater* Partition Partition Partition ] ] l
Concentration Coefficient Coefficient Coefficient RCF Concentration B PUF Concentration

(ug/L) (tog K.,.) (log K0 (Ko (L/kg) (mg/kg) (mg/kg)
1,1-Dichloroethane 451 1.78 148 0.60 1.53 6.90E-01 3.62 0.18 4.94B-02
1,1-Dichloroethene 220 1.92 1.81 1.29 1.73 3.80B-01 3.01 0.15 4.27E-02
1,2-Dichloroethene 93.7 2.09 1.77 1.18 2.05 1.92E-01 2.40 0.12 1.32E-02
(totat)
1,1,1-Trichloroethane 5380 2.38 2.11 258 2.87 1.55E+01 1.63 0.08 1.13E+ 00
Trichloroethene 22300 2.89 1.99 1.95 5.89 1.31E+02 0.83 0.04 1.80E+00
Vinyl chloride 284 0.6 0.39 0.05 09N 2.58E-02 1743 0.87 1.21B-03
Chloroethane 3.19 143 0.51 0.06 1.20 383E-03 5.7 0.29 5.96E-05
Acetone 4.25 -0.24 -043 0.01 0.84 3.57E-03 53.30 2.66 8.42E-05
1,2-Dichloroethane 9.24 1.46 1.22 0.33 1.22 1.13E-02 5.55 0.28 8.51E-04
2-Butanone 2.6 0.28 0.09 0.02 0.87 2.26E-04 26.68 1.33 8.53E-05
1,1,2-Trichloroethane 15.61 2.18 1.75 112 2.26 3.53E-02 213 0.11 1.87E-03
Tetrachloroethene 7.7 2.61 2.4 5.51 391 3.01E-02 1.20 0.06 2.55E-03
Toluene 12.6 2.62 2.12 2.64 3.96 4.99E-01 1.18 0.06 1.97E-03
Ethylbenzene 141 3.08 225 3.56 793 1.12E-03 0.64 0.03 1.61E-05
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Table 3-6
Estimation of Chemical Concentrations in Garden Produce
Upper Unit
Organic Root Vegetables Leafy Vegetables/Garden Fruits
Octanol-Water Carbon Soil-Water
Chemical Groundwater* Partition Partition Partition . .
Concentration | Coefficient Coefficient Coefficient RCF Concentration B PUF Concentration
(ng/L) (log K..) (log K,.) (K) (L/kg) (mg/kg) (mg/kg)
Benzene 145 2.04 191 1.63 1.94 2.82E-03 2.56 0.13 3.02B-04
Xylenes (total) 1.56 3.1 2.81 1291 8.18 1.28E-03 0.63 0.03 6.30E-04
Carbon disulfide 1.1 2.03 247 5.90 1.92 2.12E-04 2.60 0.13 8.43E-4
Chloroform 1.99 1.94 1.64 0.87 1.76 3.51E-03 293 O.iS 2.54E-04
4-Methyl-2-pentanone 2.92 1.09 0.79 0.12 - 1.03 3.00E-03 9.08 045 1.63E-04
* Exposure point concentrations for upper unit (See Table 2-1)
K = K x f. (f. assumed to be 0.02)
log (RCF - 0.82) = (0.77 log K,,,) - 1.52 (Briggs, et al, 1982)
log B = 1.588 - (0.578 log K,.,) (Travis and Arms, 1988)
PUF = B x % dry weight
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Table 3-7

Estimation of Chemical Concentrations in Garden Produce
Lower Unit
EKCO Housewares
Massillon, Ohio

Organic Root Vegetables Leafy Vegetables/Garden Fruits
Octanol-Water Carbon Soil-Water
Chemical Groundwater Partition Partition Partition ] ]
Concentration' | Coefficient® Coefficient® Coefficient RCF Concentration B PUF Concentration
(ug/L) (1log K,») (tog Ko) (Ka) (L/kg) (mg/kg) (mg/kg)
1,1-Dichloroethane 102 1.78 148 0.60 1.53 1.55E-01 3.62 0.18 1.11E-02
1,1-Dichloroethene 313 1.92 1.81 1.29 1.73 5.40E-02 3.01 0.15 6.07E-03
1,2-Dichloroethene 142 209 1.77 1.18 2.05 2.92E-01 240 0.12 2.01E-02
(total)
1,1,1-Trichloroethane 613 238 211 2.58 287 1.76E+ 00 1.63 0.08 1.29E-01
Trichloroethene 234 2.89 1.99 1.95 5.89 1.38E+00 0.83 0.04 1.89E-02
Vinyl chloride 8.15 0.6 0.39 0.05 0.91 7.40E-03 1743 0.87 3.49E-04
* Exposure point concentrations for lower unit (see Table 2-2).
® Values from Montgomery and Welkom, 1991.
Calculation Notes:
Ky = K, x [ (f.c assumed to be 0.02)
log (RCF - 0.82) = (0.77 log K,,)) - 1.52 (Briggs, et al, 1982)
log B = 1.588 - (0.578 log K,,.) (Travis and Arms, 1988)
PUF = B x % dry weight
COkPLANOl\Q:\EKCO\TBLSJ 11/18/94
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SECTION 4
TOXICITY ASSESSMENT

41 INTRODUCTION

The purpose of this section of the report is to explain how the toxicity criteria for the
chemicals evaluated for the EKCO site are derived and used in this baseline risk assessment.
Toxicity criteria are applied to the estimated doses for the potentially exposed human
calculated in Section 3 to determine potential adverse health effects. Human health criteria
(cancer slope factors and reference doses) are developed and approved for most chemicals
by the EPA, and are described in the Integrated Risk Information System (IRIS), an EPA
computerized database (IRIS, 1994). If not available through IRIS, data was obtained from
the Health Effects Assessment Summary Tables (HEAST; EPA, 1994). For some chemicals
not listed in IRIS or HEAST, the criteria were obtained through the Environmental Criteria
Assessment Office (ECAO), as recommended by EPA (1989) in their risk assessment
guidance.

In predicting potential human health risks, both cancer (carcinogenic) and noncancer
(noncarcinogenic) health effects of a chemical must be considered. The potential for
producing carcinogenic effects is limited to those substances shown to cause cancer in
animals and/or humans. Excessive exposure to all substances, carcinogens and
noncarcinogens, can produce adverse noncarcinogenic effects. Therefore, cancer slope

factors (CSFs) are developed for those chemicals of concern classified as carcinogens, and

reference doses (RfDs) are developed to express the noncancer effects for all chemicals of

concern selected regardless of its carcinogenic classification.

Animal data are the most common source of toxicity information although human response
data are preferred. In general, much higher doses of a chemical in animals are required to
produce an equal toxic response in humans. General principles of extrapolation for

carcinogens and noncarcinogens can be found in later subsections of this toxicity assessment.

CORPLANOI\Q:\EKCO\SECT4TXT.REV 4-1 11/23/94




The toxicity of a chemical depends on the dose, route of administration, duration and
frequency of exposure, and the species evaluated. The term "toxicity" is a property of the
chemical that causes varying degrees of morphological and/or biochemical tissue or organ
damage as the dose increases. The lower a dose of chemical that produces a given adverse
effect, the more toxic or potent the chemical is considered. Some chemicals may produce
toxic effects ranging from respiratory/skin irritation to lethality after a single (acute) high
dose. However, acute exposures are not usually the main focus of concern in the baseline

risk assessment. Exposure for a continuous period of months or years (chronic) at low

exposure levels are potentially more significant from a human health viewpoint.

The probability of occurrence and the severity of a chronic toxic effect also depend on the
concentration of chemical present in various media (water, soil, air) as well as the amount
that can be accumulated by a perSon (exposure dose) on or near the site. Chemicals are
potentially capable of producing adverse effects through breathing (inhalation), ingestion by
mouth (oral ingestion), or skin absorption (dermal contact). Some chemicals may produce
toxicity only through one route. Others may cause toxicity through a combination of some
or all routes. Consequently, each chemical is evaluated for toxicity by determining its

potency through each exposure route.

Last of all, a given species (e.g., mouse, rat, dog, human) may exhibit different types or
degrees of toxicity to a given dose of a chemical. These qualitative and quantitative species
differences in toxic response are related to genetic and other physiological factors such as

rates and amounts of:

. absorption by different routes.

. distribution to various organs and tissues.
. metabolism of the chemical by the liver.
. excretion by the kidneys or lungs.

Moreover, there may be interspecies differences in chemical sensitivity, i.e., the magnitude

of damage to a given tissue or organ produced by the same amount of chemical may vary
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in different species. Finally, some chemicals may affect entirely different organ systems in
different species.
42  CARCINOGENS

4.2.1 Classification of Chemicals Inducing Cancer - Weight of Evidence

Carcinogens are evaluated in a two-phased approach by the EPA (Carcinogenic Risk
Assessment Verification Endeavor; CRAVE). First, their weight of evidence for causing
cancer is determined, and then their CSF is determined if sufficient data are available. Both
human and animal cancer data are reviewed to determine the likelihood that a chemical is
a human and/or animal carcinogen. These weight of evidence classifications are
summarized in Table 4-1. Specific EPA classifications for the cancer-causing contaminants

of concern detected at the EKCO site are presented in Table 4-2.

4.2.2 Potency of Cancer-Causing Chemicals

Following weight of evidence classification, the potency of the chemical at which cancer is
thought to occur in humans is calculated. The carcinogenic potency of a chemical is defined
as that dose producing cancer over a lifetime of exposure by a given exposure route. A

CSF is used to express this potency.

CSFs are expressed either as risk per unit dose ([mg/kg-day]") or risk per unit concentration
([mg/L or mg/m’]"). They represent values that quantitatively define the relationship
between exposure dose and carcinogenic response for a given chemical. By definition, the
CSF represents a plausible upper-bound estimate of the probability of a response per unit
intake of a chemical during an entire average lifetime of exposure (70 years). The larger
the CSF for a given carcinogen, the greater is the risk of cancer occurring at a specific .
exposure level. CSFs may be developed from controlled studies in laboratory animals or
epidemiologic studies in humans. The most valid data set is used to determine the CSF.
If animal data are used, a species is chosen that has the closest physiological response to
humans. When no choice is obvious, the most sensitive species, or an average of several

supportive data sets, is used.
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Table 4-1

EPA Categorization of Carcinogens
Based on Human and Animal Evidence

EPA Categorization of Carcinogens (EPA, 1986b)

Animal Evidence
No
Sufficient Limited Inadequate No Data Evidence

Human Evidence
Sufficient A A A A A
Limited Bl B1 B1 B1 B1
Inadequate B2 C D D D
No data B2 C D D E
No evidence B2 C D D E

Key:
Group A - Human carcinogen (sufficient evidence from epidemiological studies).
Group B1 - Probable human carcinogen (at least limited evidence of carcinogenicity to humans).

Group B2 - Probable human carcinogen (a combination of sufficient evidence in animals and inadequate data
in humans).

Group C - Possible human carcinogen (limited evidence in animals in the absence of human data).
Group D - Not classified (inadequate animal and human data).

Group E - No evidence for carcinogenicity (no evidence for carcinogenicity in at least two adequate animal
tests in different species, or in both epidemiological and animal studies).
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Table 4-2

Oral and Inhalation Cancer Slope Factors
EKCO Housewares
Massillon, Ohio

Weight-of- | Oral Stope Species/ Stope Factor Basis/ Inhalation Species/ Slope Factor Basis/
Chemical Evidence Factor Type of Cancer Source Slope Factor Type of Cancer Source
Classification | (mg/kg-day) (mg/kg-day)
Benzene A 29E-02 human/leukemia occupational 298202 human/lcukemia oral slope factor/IICAST
exposure/IRIS
Chloroform B2 6.1E-03 rat/kidney 104-week drinking water 8.1E-02 mouse/liver gavage/HHEAST
study/IRIS

“T,I-Dichloroelhane C ND -— --/IRIS ND - —/1RIS
1,2-Dichlorocthane B2 9.1E-02 rat/circulatory system gavage/IRIS 9.1B-02 rat/circulatory system | oral slope factor/HEAST
1,1-Dichiorocthene C 6.0E-01 rat/adrenal gavage/IRIS 1.2E+00 mouse/kidney 12-month inhalation

study/HEAST
Tetrachlorocthene B2/C S.28-02 NA NA/ECAO 2E-03 NA NA/ECAO
1,1,2-Trichloroethane C 5.7E-02 mouse/liver gavage/IRIS 5.7E-02 mouse/liver oral slope factor/HHEAST
Trichlorocthene B2/C 11E02 NA NA/ECAO 6B-03 NA NA/ECAO
Vinyl Chloride A 1.9E +00 rat/tung liver 1000-day dictary 3.0E-01 rat/liver 1-year inhalation
study/IIEAST study/HHEAST

IRIS - Integrated Risk Information System

HEAST - Health Effects Assessment Summary Tables

ECAO - Environmental Criteria and Assessment Office

ND - Not determined

NA - Not available




In animal studies designed to evaluate cancer-causing potential, relatively high doses of the
chemical are usually administered daily for the lifetime of the animal (e.g., rat = 2 years).
These daily doses are usually close to those producing noncarcinogenic toxicity. Cancer
formation is more likely to be induced at these high dosés in small groups of animals.

Therefore, cancer effects occurring at higher animal doses must be extrapolated downward
and consequently, the risk determined for a given carcinogen is likely to be a plausible
upper limit. The actual (absolute) risk of cancer is unknown, but is likely to be considerably
lower than the predicted (relative) risk, and may even be as low as zero (EPA, 1989).

Moreover, in contrast to noncarcinogens, where it is believed that a safe dose exists below
a threshold dose for toxicity, it is assumed that any dose of a carcinogen (however low) may
cause changes in a single cell that could result in uncontrolled cell division, eventually
leading to cancer. It has been argued that at low doses, cells may have the ability to
detoxify carcinogens or repair chemical-induced cellular damage. Although it is important
to recognize the possibility that some carcinogens may have a threshold for cancer-causing
effects, it is assumed that no threshold exists when estimating cancer risk for humans. That
is, it is conservatively assumed there is no dose of a carcinogen that is risk free. Figure 4-1

illustrates the "no-threshold" concept for carcinogens.

42.3 Route of Entry Into The Body

The carcinogenic potency of a substance depends on its route of entry into the body (e.g.,
ingestion, inhalation or dermal contact) and CSFs are, therefore, developed accordingly.
In some cases, a carcinogen may produce tumors only at or near a specific route of entry
(e.g., nasal passages) and may not be carcinogenic through other exposure routes. Table 4-2
presents the CSFs by oral ingestion and inhalation for the carcinogens of concern at the
EKCO facility. Dermal CSFs are presented in Table 4-4.

4.2.3.1 Oral Ingestion Route
Oral slope factors are used to evaluate the risk from exposure to potential carcinogens
through oral exposure pathways such as the incidental ingestion of soil and sediment, and

the ingestion of groundwater (drinking water).
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4.2.3.2 Inhalation Route

Inhalation slope factors are used to evaluate the risk from exposure to potential carcinogens
through pathways such as the inhalation of volatile chemicals from groundwater while
showering. In the absence of an inhalation slope factor, oral slope factors, if available for

a chemical, were used.
4.2.3.3 Dermal Absorption Route

Dermal slope factors are not available from the EPA, but it is assumed that chemicals which
are carcinogenic orally could potentially produce cancer through dermal exposure. In the
absence of dermal slope factors, the oral slope factor is divided by an appropriate
gastrointestinal (GI) absorption factor (EPA, 1989). The GI absorption factor adjusts the
orally administered dose upward for the amount absorbed since dermal exposure doses are
expressed as "absorbed” doses. Oral and inhalation doses are usually expressed as

"administered" doses.

Oral slope factors are normally developed from long-term studies where a substance is
administered orally by gavage or diet to laboratory animals. Depending on the method and
form in which the chemical is administered, the relative absorption of the chemical through
the gastrointestinal tract (and therefore the relative absorption factor) may vary
considerably. A conservative absorption factor of 80 percent for volatile organics was used.
Metals, in general, tend to be poorly absorbed through the GI tract and therefore have the
lowest absorption factor. The oral slope factor was divided by 0.8 (volatiles) to obtain the

dermal slope factors.

4.3 NONCARCINOGENS
4.3.1 Estimates of Noncarcinogenic Potency and Toxicity

Toxicity criteria used to evaluate potential noncarcinogenic health effects are termed

reference doses (RfDs). Unlike the approach used in evaluating carcinogenic risk, it is
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assumed for noncarcinogenic chemicals that a threshold dose exists below which there is no

potential for human toxicity.

The concept of the RfD was developed by the EPA to refer to the daily intake of a
chemical to which an individual can be exposed without any expectation of noncarcinogenic

effects (e.g., organ damage, biochemical alterations, birth defects) occurring during a given

exposure duration.

The RfD is derived from a no-observed-adverse-effect level (NOAEL) or lowest-observed-
adverse-effect level (LOAEL) obtained from human or animal studies. The criteria for
choosing the appropriate NOAEL or LOAEL are discussed in the U.S. EPA’s risk
assessment guidance (EPA, 1989) and other documents (EPA, 1988). Rather than linearly
extrapolating from high dose to low dose to obtain toxicity criteria as with carcinogens, RfDs
are derived by applying standard uncertainty factors to the NOAEL or LOAEL, and in some
cases, an additional modifying factor to account for professional assessment of scientific

uncertainties in the available data (EPA, 1988).

A NOAEL is the highest dose of chemical at which no toxic effects are observed in any of
the test subjects or animals. The study chosen to establish the NOAEL is based on the
criterion that the measured toxic endpoint represents the most sensitive ("critical") target
organ or tissue to the toxicity of that chemical (i.e., that target organ or tissue that shows

evidence of damage at the lowest dose).

In contrast to a NOAEL, a LOAEL is the lowest dose at which any possible toxic effect is
observed in any of the test subjects or animals. LOAELs are used to derive an RfD in the
absence of a suitable NOAEL. Since it is possible that toxicity could occur at a lower dose
than the reported LOAEL, an additional uncertainty factor is applied. Figure 4-2 illustrates
the toxicity threshold concept as applied to a dose-response curve for a noncarcinogenic

chemical.

CORPLANOINQ:\EKCO\SECT4TXT.REV 4-9 11/23/94




100 poceeeeieemieenans R T TITRIPID yereseeasensanases reseesannetiicias .__;
\
1
1
1
|
i
1
]
]
E2 T DU ST SRS AU S }eatl
]
1
- ¢
2 1
1]
= i
= !
el i
g2 :
23 o0 e o
= by 50 |recceeeereeeneesbecssntiiiioiiatiancciiaaaoncees te- '...
&z :
E 19 . !
S& : i
it : !
z : -
: : -
s LOAEL = :
DY USSUURT S0 WSROI SOy U SR SR beest
[ ]
t
t
I
NOAEL— : / : : :
H : . : I
E ® : : :
: ! : : : 1
' / o : : .
o L \/\ —0 N . . . !
0 1 3 10 30
DOSE®* , ARBITRARY UNITS
(LOGARITHMIC SCALE)
NOAEL = No-observed-adverse-effect level for critical target organ
LOAEL = Lowest-observed-adverse-effect level for critical target organ
TDW= Dose at which toxic response is maximum
*DOSE = Usually expressed in mg chemicat per kg body weight of
test animal )
PCSINCL2-DA/C WISCDRW-0

FIGURE 42 HYPOTHETICAL DOSE-RESPONSE CURVE FOR A
"THRESHOLD" OR NONCARCINOGENIC CHEMICAL

4-10




4.3.2 Reference Doses

As with carcinogens, the route of exposure (e.g., ingestion, inhalation, dermal contact) of a
noncarcinogen can determine the type and degree of toxicity. Table 4-3 presents the route-
specific RfDs (oral ingestion and inhalation) and the critical toxic endpoints for the
chemicals of concern at the EKCO Housewares facility. Dermal RFDs are presented in
Table 4-4.

4.32.1 Oral Ingestion Route

Chronic oral RfDs were available for most chemicals of concern at the EKCO site.
Chemicals for which no oral RfDs were available were benzene, 1,2-dichloroethane, and

vinyl chloride. RfDs were not derived for these chemicals.
4.3.2.2 Inhalation Route

Toxicity criteria for inhaled noncarcinogens are now preferentially expressed in IRIS and
HEAST as the reference concentration (RfC), rather than the traditional dose of mg/kg-day
(RfD). EPA (1993) believes that it is more correct to express toxicity through inhalation
based directly on air concentration than by determining internal dose based on
pharmacokinetics, surface area adjustments, and the local respiratory effects of sensitizers
and irritants. The RfC can usually be converted to an RfD by multiplying by 20m’/day and
dividing by 70 kg. Since exposure doses are calculated as mg/kg-day, it is necessary to make

this conversion for calculating the hazard quotient.

Oral RfDs were used as inhalation RfDs for volatile organic compounds if the latter were
not available from IRIS (1994), HEAST (EPA, 1994) or ECAO. This assumes that an
organic chemical producing noncarcinogenic effects by the oral route is likely to produce the
same effect through systemic absorption following inhalation (while showering) and that the

extent of systemic absorption is comparable through both exposure routes.
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Table 4-3 (Cont’d)

Oral and Inhalation Chronic Reference Doses (RfDs)
EKCO Housewares
Massillon, Ohio

Inhalation
Chemical Oral RfD Species/ Oral RfD Uncertainty RfD Species/ Inhalation RfD Uncertainty
(mg/kg-d) Critical Effect Basis/Source* Factor | (mg/kg-day) Critical Effect Basis/Source* Factor
4-Methyl-2-pentanone 8E-02 rat/kidney and liver 13-week gavage 3,000 2E-02 rat/kidney and liver 90-day inhalation 1,000
effects study/HEAST effects study/HEAST
Tetrachloroethene 1E-02 mouse/hepatotoxicity 6-week gavage 1,000 1E-02 - Oral RFD -
study/IRIS
Toluene 2E-01 rat/liver and kidney 13-week gavage 1,000 1.1E-01* human/neurological occupational 300
effects study/IRIS effects exposure/IRIS
1,1,1-Trichloroethane ND —-- -- - 1E+00 |guinea pig/liver and lung| inhalation study/ECAO NA
2 cffects
1
[=
G 1,1,2-Trichloroethane 4E-03 mouse/clinical serum subchronic drinking 1,000 4E-03 - Oral RFD ---
chemistry water study/IRIS
Trichloroethene 6E-03 mouse/liver effects drinking water 3,000 1E-01 human/neurological occupational 100
study/ECAO effects exposure/ECAO
Vinyl chloride ND --- - - ND - - -
Xylenes (total) 2E+00 rat/hyperactivity, chronic gavage 100 2E+100 --- Oral RFD/ --
decreased body weight, study/IRIS
increased mortality

* Converted from reference concentration (RfC) through the following relationship: RfD (mg/kg-day) = RfC (mg/m?) x 20 m*/day x 1/(70 kg)
(20 m*/day is a standard daily inhalation rate from RAGS Supplemental Guidance [U.S. EPA, 1991)).

IRIS - Integrated Risk Information System

HEAST - Health Effects Assessment Summary Tables

ECAO - Environmental Criteria and Assessment Office

ND - Not determined

NA - Not available
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Table 4-3

Oral and Inhalation Chronic Reference Doses (Rfds)
EKCO Housewares
Massillon, Ohio

Inhalation
Chemical Oral RfD Species/ Oral RfD Uncertainty RfD Species/ Inhalation RfD Uncertainty
(mg/kg-d) Critical Bffect Basis/Source* Factor (mg/kg-day) Critical Effect Basis/Source* Factor
Acetone 1.0E-01 rat/increased liver and gavage /IRIS 1,000 1.0E-01 — Oral RFD/ -—
kidney weight and (100)
nephrotoxicity

Benzene ND - - - ND - -— -—
2-Butanone 6E-01 rat/decreased fetal birth multi-generation 3,000 29E-01* mouse/decreased fetal |developmental inhalation 3,000

weight developmental study birth weight study/IRIS

(drinking water)/IRIS
Carbon disulfide 1E-01 rabbit/fetal toxicity, inhalation teratogenic 100 2.9E-03* rat/fetal toxicity inhalation study/HEAST 1,000
malformations study/IRIS
Chloroethane ND -- - -- 29E+00* mouse/delayed fetal |developmental inhalation 300
ossification study/IRIS
Chloroform 1.0E-02 dog/liver lesions 7.5 year oral study/IRIS 1,000 1.0E-02 - Oral RFD/ -
1,1-Dichloroethane 1E-01 rat/no adverse effects linhalation study/HEAST 1,000 1.0E-01 cat/kidney damage 13-week inhalation 1,000
study/HEAST
1,2-Dichioroethane ND - - - ND - - -
1.1-Dichloroethene 9E-03 rat/hepatic lesions chronic oral 1,000 9E-03 - Oral RFD/ -
bioassay/IRIS

1,2-Dichloroethene 9E-03 rat/liver lesions 2-year drinking water 1,000 9E-03 - Oral RFD/ -—
(total) study/HEAST
Ethylbenzene 1E-01 rat/liver and kidney subchronic to chronic 1,000 29E-01* rat, rabbit/ developmentat inhalation 300

toxicity oral bioassay/IRIS developmental toxicity studies/IRIS
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Table 4-4

Dermal Cancer Slope Factors and Reference Doses
EKCO Housewares
Massillon, Ohio

Chemical Oral CSF Dermal CSF* Oral RfD Dermal RfD®
(mg/ke-day)” (mg/kg-day)” (mg/kg-day) (mg/kg/day)

Acetone NC NC 1.0E-01 8E-02
Benzene 29E-02 3.6E-02 ND ND

2-Butanone NC NC 6E-01 48E-01
Carbon disulfide NC NC 1E-01 8E-02
Chloroethane NC NC ND ND

Chloroform 6.1E-03 7.6E-03 1.0E-02 8E-03
1,1-Dichloroethane ND ND 1E-01 S8E-02
1,2-Dichloroethane 9.1E-02 1.1E-01 ND ND

1,1-Dichloroethene 6.0E-01 71.5E-01 9E-03 72E-03
1,2-Dichloroethene NC NC 9E-03 72E-03
Ethylbenzene NC NC 1E-01 8E-02
4-Methyl-2-pentanone NC NC 8E-02 6.4E-02
Tetrachloroethene 52E-02 6.5E-02 1E-02 8E-03
Toluene NC NC 2E-01 1.6E-01
1,1,1-Trichloroethane NC NC ND ND

1,1,2-Trichloroethane 5.7E-02 71E-02 4E-03 3.2E-03
Trichloroethene 1.1E-02 14E-02 6E-03 4.8E-03
Vinyl chloride 1.9E+00 2E+00 ND ND

Xylenes (total) NC NC 2E+00 1.6E+00

NC - Not a carcinogen.

ND - Not determined.

* Oral CSF divided by 0.8 to obtain dermal CSF (80% GI absorption factor).

® Oral RfD multiplied by 0.8 to obtain dermal RfD (80% GI absorption factor).
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4.3.2.3 Dermal Absorption Route

Chronic RfDs have been developed for the oral and inhalation routes, but not for the
dermal route. The same criteria and GI absorption factors used for derivation of dermal
slope factors were used to develop dermal RfDs for noncarcinogens. A chronic dermal RfD
representing the absorbed amount of noncarcinogen was derived by multiplying the value
used as the chronic oral RfD by the appropriate GI absorption factor. The GI absorption

factor used was 0.8 (volatile organics).

4.3.3 Other Issues Pertaining to Noncarcinogenic Effects

Only chronic RfDs, which are developed to evaluate potential toxicity at greater than seven
years of exposure, are presented in Table 4-3 and were used in estimating both childhood
and adult noncarcinogenic risk. Subchronic RfDs are sometimes used to evaluate exposures
from 2 weeks to 7 years duration. However, chronic RfDs, which are sometimes lower than

subchronic RfDs, are used in this risk assessment to ensure a conservative estimate of risk.
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SECTION 5§
RISK CHARACTERIZATION

The purpose of the risk characterization is to integrate the information from the exposure
assessment and the toxicity assessment in order to estimate quantitatively the potential
human health risks that are associated with exposure to the chemicals of potential concern
at the EKCO facility. Human health risks are discussed separately for carcinogenic and
noncarcinogenic health effects because of the different toxicologic endpoints involved and
the different methods that are employed in characterizing the risks. The uncertainties

associated with these risk estimates are discussed in Section 6.

Human health risks associated with exposure to carcinogenic chemicals are calculated by
multiplying lifetime chemical exposure doses (i.e., daily intakes) by the corresponding
chemical-specific cancer slope factors (i.e., risk = daily intake x slope factor). The cancer
risk for a particular exposure pathway/route is then estimated by summing the risk estimates
for all the chemicals of potential concern through that exposure pathway/route. This
approach is in accordance with EPA guidelines on chemical mixtures in which risks
associated with carcinogens are considered additive (EPA, 1986). It assumes independence
of action by the chemicals (i.e., that there are no synergistic or antagonistic interactions),
and that all of the chemicals have the same toxicological endpoint (i.e., cancer). The total
cancer risk to an individual member of a receptor population is estimated by summing the
combined cancer risks from all relevant exposure routes. The resulting cancer risks are

expressed using one significant figure only.

In assessing the carcinogenic risks posed by a site, the NCP establishes a lifetime excess
cancer risk of 1E-06 (one-in-one million) as a point of departure for establishing
remediation goals. Excess cancer risks lower than 1E-06 are not addressed by the NCP.
Excess cancer risks in the range from 1E-06 to 1E-04 (one-in-ten thousand) may or may not
be considered acceptable, depending on site-specific factors such as the potential for

exposure, technical limitations to remediation alternatives, and data uncertainties. In an




April 1991 OSWER Directive (EPA, 1991) from EPA’s Assistant Administrator to Regional
Directors, the EPA further clarified the acceptable carcinogenic risk range by stating that
when reasonable maximum exposures for both current and future land uses are less than 1E-
04 (one-in-ten thousand), action is generally not warranted, unless there are adverse
environmental impacts. However, it should be noted that the same directive indicates that
the risk manager may decide that a risk less than 1E-04 is unacceptable due to site-specific

issues.

Noncarcinogenic health risks are expressed as hazard quotients and hazard indices. The
hazard quotient (HQ) for a given chemical in a child or adult is equal to the estimated daily
exposure dose (i.e., the daily intake) divided by the acceptable (safe) exposure dose (i.e., the
RfD). This approach assumes that exposure to multiple chemicals through a particular
exposure route could result in an additive adverse effect, the magnitude of which is
proportional to the sum of the HQs. This sum is termed the hazard index (HI). A total HI
can also be calculated for an individual receptor that is the sum of the HIs for all relevant
exposure routes. When the calculated HQ for an individual chemical or the HI for multiple
chemicals exceeds a value of one, there may be a potential for occurence of noncancer
health effects. Since the assumption of additivity is most applicable to chemicals that induce
the same type of adverse health effect, if the calculated HI is greater than one, then

separate HIs can be determined for chemicals according to type of critical effect.

The methodology used to evaluate noncarcinogenic health effects, unlike that used to
evaluate carcinogenic effects, does not produce quantitative estimates of risk. If an HQ or
HI exceeds one, it simply indicates that there might be a potential for noncarcinogenic
health effects to occur under the defined exposure conditions. Conversely, an HQ or HI of
less than one indicates that it is unlikely for even sensitive populations to experience adverse

noncarcinogenic health effects.
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51 QUANTITATIVE RISKS ASSOCIATED WITH EXPOSURE TO GROUNDWATER
FROM THE UPPER UNIT

Hypothetical future on-site residents using water wells screened in the upper
(shallow/intermediate) groundwater unit were assumed to be exposed to site chemicals
through drinking water ingestion, noningestion groundwater uses (showering, cooking), and

ingestion of garden produce irrigated with groundwater.

5.1.1 Carcinogenic Health Risks

The potential carcinogenic risks associated with hypothetical future residential exposure to
groundwater from the upper unit are summarized in Table 5-1.  The estimated daily
chemical intakes and chemical-specific carcinogenic risks for ingestion uses, noningestion
household uses, dermal absorption while bathing, and garden produce ingestion are
presented in Appendix B (Tables B-1, B-2, B-3, and B-4, respectively). Total (individual)
carcinogenic risk for all exposure pathways was 4E-02 (four-in-one hundred). Inhalation
through household noningestion uses contributed about 75% (3E-04) of total risk. The next
highest risk was through drinking water ingestion, accounting for 15% (6E-03) of total risk.
For the child, most of the risk was through inhalation. The pattern of distribution for the
adult was similar to total individual risk. Garden produce ingestion showed a risk of 7E-04,
which represented less than 2% of the total risk. Dermal absorption while showering
accounted for less than 1% of total risk. Distribution of garden produce ingestion and
dermal risk among children and adults showed the source pattern as described for total
individual risk.

A summary of those chemicals which exceeded a total individual cancer risk of 1E-06 for
the upper unit by exposure pathway is shown in Table 5-2. The two primary compounds
cbntributing to total risk were 1,1-dichloroethene (DCE) (2E-02) and trichloroethane (TCE)
(1E-02) through the inhalation pathway. TCE and DCE contributed 4E-03 and 2E-03,
respectively, through ingestion of drinking water. Vinyl chloride contributed a total risk of

1E-03 most of which was approximately evenly divided between water ingestion and

- inhalation. Risks from ingestion of garden produce represented a small percentage of the
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Table 5-1

Summary of Potential Carcinogenic Health Risks
For the Upper and Lower Units by Exposure Pathway and Age Group
Future On-Site Resident

EKCO Housewares, Massillon, Ohio

Ingestion of Groundwater
Dermal Absorption while Bathing 1E-4 2E-04 3E-04 7B-06 TE-06
Noningestion Groundwater Uses 2E-02 1E-02 3B-02 2E-03 2E-03 3E-03
Ingestion of Garden Produce Irrigated with 3E-04 4E-04 Te-04 1E-05 1E-05 3B-05
Groundwater

TOTAL 2E-02 2E-02 4B-02 2E-03 2E-03 4E-03
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Table 5-2

Summary of Individual Chemical Cancer Risks Exceeding 1E-06 by
Exposure Pathway for the Future On-Site Resident
Upper Unit

Drinking Water Ingestion* | Trichloroethene 4E-03 9
1,1-Dichloroethene 2E-03 5
Vinyl chloride 8E-04 C2
1,2-Dichloroethane 1E-05 0.03
1,1,2-Trichlorethane 1E-05 0.03
Tetrachloroethene 6E-06 0.02
Dermal Absorption While 1,1-Dichloroethane 1E-04 0.3
Bathing’ Trichloroethane 2E-04 0.5
Vinyl chloride 2E-05 0.04
Noningestion (Inhalation) 1,1-Dichloroethene 2E-02 53
Uses* Trichloroethene 1E-02 26
Vinyl chloride 6E-04 2
1,2-Dichloroethane 6E-05
1,1,2-Trichlorethane 7E-05
Benzene 3E-06
Chloroform 1E-05
Garden Produce Ingestion’ | Trichloroethene 6E-04
1,1-Dichloroethene 1E-04
Vinyl chloride 2E-05

‘Refer to Table B-1 for detailed presentation; Total cancer risk for drinking water ingestion = 6E-03

*Refer to Table B-2 for detailed presentation; Total cancer risk for dermal absorption = 3E-04

‘Refer to Table B-3 for detailed presentation; Total cancer risk for noningestion inhalation = 3E-02

Refer to Table B-4 for detailed presentation; Total cancer risk for garden produce ingestion = 7E-04

‘Total lifetime cancer risk for all pathways = 4E-02. Percentages are calculated from risks to two significant figures (Refer
to Tables B-1 through B-4).
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total, but were associated with risks of 1E-04 for 1,1-DCE and 6E-04 for TCE. Dermal
risks were between 1E-05 and 1E-04 for DCE, TCE and vinyl chloride.

The individual cancer risk associated with exposure to 1,1-DCE exceeded 1E-02 for the
noningestion (inhalation) exposure pathway and 1E-03 for drinking water ingestion. TCE
risk exceeded 1E-02 for inhalation. Garden produce ingestion and dermal absorption while

showering accounted for the smallest portion of risk for all chemicals.

The cancer risks associated with groundwater exposure for the upper unit exceeded the

range of excess cancer risk (i.e., 1E-06 to 1E-04) set by the NCP for establishing remediation
goals.

5.12 Noncarcinogenic Health Risks

The potential noncarcinogenic health risks associated with future (child and adult)
residential exposure to groundwater in the upper unit are summarized in Table 5-3. The
estimated daily chemical intakes and chemical-specific noncarcinogenic risks are presented
in Appendix B for drinking water ingestion (Table B-1), dermal absorption while bathing
(Table B-2), noningestion (inhalation) uses (Table B—3), and garden produce ingestion
(Table B-4).

Table 5-3 shows that total HI for the child was 420, and for the adult was 150. The majority
of these potential health effects were through ingestion of drinking water. For the child, HIs
were: 240 (drinking water ingestion), 130 (inhalation), 44 (garden produce ingestion), and
11 (dermal absorption during bathing). For the adult, HIs were 100 (drinking water

ingestion), 28 (inhalation), 14 (garden produce ingestion), and 5.9 (dermal absorption during
bathing).

Table 5-4 presents noncancer risks (HQs) by chemical and exposure pathway for the adult
and child. TCE was the primary contributor in all exposure pathways for both the adult and
child. The hazard quotients for the child were about 2 to 3 times higher in general than for
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Table 5-3

Summary of Potential Noncarcinogenic Health Risks for the Upper and Lower
Units by Exposure Pathway and Age Group
Future On-Site Resident
EKCO Housewares
Massillon, Ohio

Upper Unit Lower Unit
Exposure Pathway Child Hazard Adult Hazard Child Hazard Adult Hazard
Index Index Index Index

Ingestion of Groundwater 24E+02 1.0E +02 38E+00 1.6B+00
Dermal Absorption while Bathing 11E+01 S9E+00 1.5E-01 8.3E-02
Noningestion Groundwater Uses (Inhalation) 1.3E+02 28E+01 1.1IE+01 24E+00 "
Ingestion of Garden Produce Irrigated with 44E+01 14E+01 5.5E-01 1.7E-01
Groundwater

TOTAL 42E+02 1.5E+02 1.6E+01 42B+00

11/18/94
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the adult. The highest HQ was 240 for TCE for the child via drinking water ingestion. The
adult showed a HQ of 100 for TCE. The HQ for the child for dermal absorption of TCE
during bathing was 10. TCE was associated with HQs of 44 and 110 for ingestion and

inhalation, respectively. Dermal absorption during bathing resulted in the lowest hazard
quotients for all chemicals.

Other VOC:s that had HQs exceeding one were:
° 1,1-DCE via inhalation

° 12 (child)
° 2.5 (adult)
° 1.1-DCE via drinking water ingestion
° 1.6 (child)
° 1,2-dichloroethane via inhalation
° 5 (child)
° 1.1 (adult)
° 1,1,1-trichloroethane via inhalation
e 2.6 (child)
Q 1,1-dichloroethane via inhalation
° 2.2 (child)
° 1,1,2-trichloroethane via inhalation

e 19 (child)

The noncancer health risks associated with exposure to the upper unit groundwater

exceeded unity (1.0) for each exposure pathway examined.

52  QUANTITATIVE RISKS ASSOCIATED WITH EXPOSURE TO GROUNDWATER
FROM THE LOWER UNIT

Hypothetical future on-site residents using water wells screened in the lower groundwater
unit (bedrock aquifer) were assumed to be exposed to site chemicals through drinking water

ingestion, inhalation from household noningestion uses, dermal absorption during bathing,

and garden produce ingestion via irrigation.
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5.2.1 Carcinogenic Health Risks

The potential carcinogenic risks associated with future on-site residential exposure to
groundwater from the lower unit are summarized in Table 5-1. The estimated daily
chemical intakes and chemical-specific carcinogenic risks are presented in Appendix B for
ingestion (Table B-5), dermal absorption while bathing (Table B-6) noningestion
(inhalation) household uses (Table B-7), and garden produce ingestion (Table B-8).

Table 5-1 shows that total individual lifetime cancer risk was 4E-03 for the lower unit, which
was evenly divided (2E-03) for the child and adult. Inhalation was the greatest total risk of
all pathways at 3E-03 (about 75% of total risk for all pathways). Again, this risk was evenly
divided between child and adult. Total cancer risk for drinking water ingestion was about
12% of all pathways (6E-04). Dermal absorption while bathing and garden produce

ingestion were between 1E-06 and 1E-05, again generally split evenly between child and
adult.

Table 5-5 presents a summary for all chemicals by pathway for which total individual cancer
risks exceeded 1E-06. The primary contributor to total cancer risk was 1,1-DCE with a risk
of 3E-03 (~81% of total). Noningestion use (inhalation) risk for 1,1-DCE was 10 times
higher than that for drinking water ingestion. The second highest contributor to total
individual risk was vinyl chloride (4E-04; ~12% of total). Risk from drinking water

ingestion was approximately equal to risk for noningestion (inhalation) uses.

1,1-DCE was associated with risks of 1E-05, each, for dermal exposure and garden produce
ingestion from lower unit groundwater. Vinyl chloride and TCE each produced risks for
these pathways between 2E-06 and 6E-06. Total lifetime carcinogenic risks for these three
chemicals were approximately two orders of magnitude lower than the risk for these three
chemicals by ingestion and inhalation while showering combined (1E-05 vs. 1E-03,

respectively). Therefore, both dermal and garden produce ingestion risks were each about
0.1% of total risk for these chemicals.
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Table 5-4

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of One
By Exposure Pathway and Age Group for the Future On-Site Resident

Upper Unit

Drinking Water Ingestion Trichloroethene 110 (68)" 240 (56)
1,1-Dichloroethene -- 1.6 (1)
l Dermal Absorption While Trichloroethane 5.9(4) 10(2)
Bathing®
Noningestion (Inhalation)® | Trichloroethene 23 (16) 110 (26)
1,1-Dichloroethene 2.5(2) 12 (3)
1,1-Dichloroethane -- 22(<1)
1,2-Dichloroethane 1.1(<1) 5.0 (1)
1,1,1-Trichloroethane - 26 (<1)
1,1,2-Trichloroethane - 1.9 (<1)
Garden Produce Ingestion’ | Trichloroethene 13 (9) 44 (10)

*Refer to Table B-1 for detailed presentation; Total HI = 100 (adult), Total HI = 240 (child) for drinking water ingestion.
*Refer to Table B-2 for detailed presentation; Total HI = 5.9 (adult), Total HI = 11 (child) for dermal absorption

‘Refer to Table B-3 for detailed presentation; Total HI = 28 (adult), Total HI = 130 (child) for noningestion uses.

“Refer to Table B-4 for detailed presentation; Total HI = 14 (adult), Total HI = 44 (child) for garden produce ingestion.
“Total hazard index for all pathways: Adult = 150; Child = 420.

‘Number in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child.

non

5-10
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Table 5-5 -

Summary of Individual Chemical Cancer Risks Exceeding 1E-06
By Exposure Pathway for the Future On-Site Resident

Lower Unit
Drinking Water Ingestion* | 1,1-Dichloroethene 3E-04 7
Vinyl chloride 2E-04 6
Trichloroethene 4E-05 1
Dermal Absorption 1,1-Dichloroethene 1E-05 04
While Bathing® Vinyl chloride S5E-06 0.1
Trichloroethene 2E-06 0.05
Noningestion (Inhalation)® | 1,1-Dichloroethene 3E-03 74
Vinyl chloride 2E-04 5
Trichloroethene 1E-04 3
Garden Produce Ingestion? | 1,1-Dichloroethene 1E-05 0.4
Vinyl Chloride 6E-06 0.2
Trichloroethene 6E-06 0.2

*Refer to Table B-5 for detailed presentation; Total lifetime cancer risk for drinking water ingestion = 6E-04.

®Refer to Table B-6 for detailed presentation; Total lifetime cancer risk for dermal absorption = 2E-05.

‘Refer to Table B-7 for detailed presentation; Total lifetime cancer risk for noningestion (inhalation) uses = 3E-03.

‘Refer to Table B-8 for detailed presentation; Total lifetime cancer risk for garden produce ingestion = 3E-05.

“Total lifetime cancer risk for all pathways = 4E-03. Percentages are calculated from risks to two significant figures (Refer to Tables B-5 through B-8).
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The total cancer risks and certain chemical cancer risks (e.g., 1,1-DCE, TCE and vinyl
chloride) associated with the groundwater pathway for the lower unit exceeded the range

of excess cancer risk (i.e., 1E-06 to 1E-04) set by the NCP for establishing remediation
goals.

52.2 Noncarcinogenic Health Risks

The potential noncarcinogenic health risks associated with exposure of a hypothetical future
on-site resident to groundwater in the lower unit are summarized in Table 5-3. The
estimated daily chemical intakes and chemical-specific noncarcinogenic risks are presented
in Appendix B for drinking water ingestion (Table B-5) and noningestion uses (Table B-7).
The total hazard indices for the ingestion and noningestion exposure pathways ranged from
4 to 16 for the adult and the child, respectively. The highest HIs were observed for the
inhalation pathway (adult, 2.4; child, 11). The second highest contributor to risk by pathway
was drinking water ingestion (1.6, adult; 3.8, child). Noncancer HIs from dermal contact and
garden produce ingestion represented 30% or less of total HI for the child and adult.

Neither of these pathways exceeded an HI of 1 for the adult or child.

The distribution of noncancer effects in the lower unit by chemical is shown in Table 5-6.
Three chemicals of all evaluated showed HQs of greater than 1. These were:
° TCE via inhalation
° 1.1 (child)

° TCE via drinking water ingestion
° 2.5 (child)
° 1.1 (adult)
° 1,1-DCE via inhalation
) 1.7 (child)
° 1,2-DCE via inhalation
° 7.6 (child)

o 16 (adult)
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Table 5-6

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of One
By Exposure Pathway and Age Group for the Future On-Site Resident

Lower Unit

g Chemical
Drinking Water Ingestion® | Trichloroethene 1.1 (26)° 2.5 (16)
Noningestion (Inhalation)® | Trichloroethene - 1.1 (7)
1,1-Dichloroethene -- 1.7 (11)
1,2-Dichloroethene 1.6 (38) 7.6 (48)

*Refer to Table B-5 for detailed presentation; Total HI = 1.6 (adult), Total HI = 3.8 (child) for drinking water ingestion.
*Refer to Table B-7 for detailed presentation; Total HI = 2.4 (adult), Total HI = 11 (child) for noningestion uses.
“Total hazard index for all pathways: Adult = 4.2; Child = 16.

“Number in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child.

5-13
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The noncancer health risks for the child and for the adult associated with the lower

groundwater unit exceeded unity (1.0) for the drinking water ingestion exposure pathway and

for the noningestion (inhalation) exposure pathway.
53 CONCLUSIONS

Total cancer risks in the upper unit were 4E-02. The major contributors (i.e., greater than
1E-04) to risk were from TCE, 1,1-DCE and vinyl chloride through drinking water ingestion
and inhalation while showering and for TCE for garden produce ingestion. Total dermal
cancer risks were 3E-04 with TCE exceeding a risk of 1E-04. Total HI by all pathways for
the child was 420, and for the adult was 150. Total HI exceeded 1 for each exposure
pathway for the child and adult, with drinking water ingestion producing the majority of risk.
Garden produce ingestion was about 10% of total HI (adult and child) and dermal HI from
1to 3%. TCE and 1,1-DCE were the principal contributors to hazard index primarily
through drinking water ingestion and inhalation. TCE contributed approximately 5 to 10%

of total HI for garden produce ingestion (adult and child, respectively) and less than 5% for
dermal absorption while bathing.

For the lower unit, the total cancer risk (4E-03) was an order of magnitude lower than that
from the upper unit. About 75% of total lifetime cancer risk was associated with inhalation
from household uses (bathing, cooking), and was split evenly between childhood (ages 1 to
6 years) and adult (ages 7 to 30 years) exposure. The majority of this risk was due to the
inhalation of 1,1-DCE, TCE and vinyl chloride. About 15% of total risk was due to drinking
water ingestion, and about 1% each were due to garden produce ingestion and dermal

absorption while bathing. The drinking water ingestion risk was influenced primarily by 1,1-
DCE and vinyl chloride.

For noncancer risks in the lower unit, the majority of risk was associated with inhalation
from household noningestion uses for both the child (approximately 70%) and adult
(approximately 60%). 1,2-DCE contributed to the greatest extent through this exposure
pathway for both the child and adult. Drinking water ingestion (primarily TCE) also
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contributed substantially to child and adult risk, with HQs greater than 1.

Future exposure to the lower groundwater unit posed less total cancer and noncancer risks
than to the upper unit. Total risks for both units were greater than the points of departure
of 1E-04 (cancer risk) and a hazard index of one (moncancer risk). A discussion of

uncertainties and assumptions is presented in the next Section (6) of the report.
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SECTION 6
UNCERTAINTY ANALYSIS

6.1 INTRODUCTION

The principal goals of the uncertainty analysis are to provide to the appropriate decision
makers a discussion of the key assumptions made in the risk assessment that significantly
influence the risk results and to assess the contribution of these factors to the under- or
overestimation of risk. The uncertainty analysis should show that the calculated risks are

relative in nature and do not represent an absolute quantification.

In recent months, the U.S. EPA has placed even more emphasis on the uncertainty analysis.
In a 26 February 1992 memorandum from the Deputy Administrator to all assistant and
regional administrators (EPA, 1992), U.S. EPA provides additional guidance on explaining
risks and all their underlying data so that the strengths and weaknesses of the assessment
become clear. This section of the risk assessment attempts to explain the key assumptions

used in this report and to present the range of variability inherent in these assumptions.

In the absence of empirical or site specific data, assumptions are developed based on best
estimates of data quality, exposure parameters and dose-response relationships. To assist
in the development of these estimates, the EPA recommends the use of guidelines and
standard exposure factors in risk assessments conducted under CERCLA (EPA, 1989; 1991).
The use of these standard factors is intended to promote consistency among risk assessments
where assumptions must be made for high-end (RME) risk estimates. Although the use of
standard factors no doubt promotes comparability, their usefulness in accurately predicting

risk is directly proportional to their applicability to the site-specific conditions.
The carcinogenic and noncarcinogenic risk estimates for the EKCO Facility were based on

a number of assumptions that incorporated varying degrees of uncertainty resulting from

several sources, including those pertaining to:
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. Selection of exposure pathways, input parameters, algorithms and scenarios.

. Confidence in toxicological data used to estimate cancer potency factors and
noncancer reference doses.

6.2 SUMMARY OF SIGNIFICANT CANCER AND NONCANCER RISKS AT THE
EKCO HOUSEWARES FACILITY

Tables 6-1, 6-2 and 6-3 summarize the chemicals and exposure pathways that contributed
greater than 1E-04 to carcinogenic risk and greater than a hazard quotient of 10 to
noncarcinogenic risk in the upper and lower groundwater units for the hypothetical future

on-site resident.

6.2.1 Upper Unit Groundwater Risks

Table 6-1 shows that of all chemicals evaluated, the primary contributor to total cancer risk
in the upper unit (4E-02) was 1,1-DCE with a chemical risk of 2E-02 (~60% of total)
through inhalation from household noningestion uses. TCE contributed about 35%
(approximately 1E-03) of total risk, the major portion of this risk being through inhalation
noningestion household uses. Vinyl chloride presented about 3% (1E-04) of total risk

chiefly through drinking water ingestion and inhalation from household noningestion uses.

Table 6-2 shows that TCE was the primary chemical producing potential noncancer health
effects, contributing about 92% of the total child HI, and about 93% of the adult HI. This
amounted to an HQ of about 400 and 140 for the child and adult, respectively. About 23%
of total child HI (HQ=12) was accounted for by 1,1-DCE.

62.2 Lower Unit Groundwater Risks

Table 6-3 shows that two chemicals in the lower unit groundwater exceeded cancer risks of
1E-04: 1,1-DCE and vinyl chloride. The highest contributor was 1,1-DCE via inhalation
through household noningestion uses (about 74%). No chemicals exceeded a

noncarcinogenic hazard quotient of 10 for any exposure pathway evaluated in the lower unit.
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¢ Table 6-1

Summary of Individual Chemical Cancer Risks Exceeding 1E-04 by
Exposure Pathway for the Future On-Site Resident

Upper Unit

Drinking Water Ingestion® | Trichloroethene 4E-03 9
1,1-Dichloroethene 2E-03 5
Vinyl chloride 8E-04 2
Dermal Absorption While | Trichloroethene 2E-04 0.5
Bathing®
Noningestion (Inhalation)® | 1,1-Dichloroethene 2E-02 | 53
Trichloroethene 1E-02 26
Vinyl chloride 6E-04 2
Garden Produce Ingestion® | Trichloroethene 6E-04 1
"Refer to Table B-1 for detailed presentation; Total cancer risk for drinking water ingestion = 6E-03
®Refer to Table B-2 for detailed presentation; Total cancer risk for dermal absorption = 3E-04
‘Refer to Table B-3 for detailed presentation; Total cancer risk for noningestion (inhalation) = 3E-02
“Refer to Table B-4 for detailed presentation; Total cancer risk for garden produce ingestion = 7E-04
“Total lifetime cancer risk for all pathways = 4E-02
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Table 6-2

Summary of Individual Chemical Noncancer Risks Exceeding A Hazard Quotient of Ten
By Exposure Pathway and Age Group for the Future On-Site Resident

Upper Unit

Drinking Water Ingestion® | Trichloroethene 100 (68)° 240 (56)

Noningestion (Inhalation)® | Trichloroethene 23 (16) 110 (26)
1,1-Dichloroethene -- 12 (3)

Garden Produce Ingestion® | Trichloroethene 13 (9) 44 (10)

*Refer to Table B-1 for detailed presentation; Total HI = 100 (adult), Total HI = 240 (child) for drinking water ingestion.
YRefer to Table B-3 for detailed presentation; Total HI = 28 (adult), Total HI = 130 (child) for noningestion (inhalation).
‘Refer to Table B-4 for detailed presentation; Total HI = 14 (adult), Total HI = 44 (child) for garden produce ingestion.
9Total hazard index for all pathways: Adult = 150; Child = 420.

“‘Number in parentheses (next to hazard quotient) is percent of total hazard index for all pathways for the adult or child.
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Table 6-3

Summary of Individual Chemical Cancer Risks Exceeding 1E-04
By Exposure Pathway for the Future On-Site Resident

Lower Unit

Drinking Water Ingestion® | 1,1-Dichloroethene 3E-04 7
Vinyl chloride 2E-04 6
Noningestion (Inhalation)® | 1,1-Dichloroethene 3E-03 74
Vinyl chloride 2E-04 5

*Refer to Table B-5 for detailed presentation; Total lifetime cancer risk for drinking water ingestion = 6E-04.
®Refer to Table B-7 for detailed presentation; Total lifetime cancer risk for noningestion (inhalation) = 3E-03,
‘Total lifetime cancer risk for all pathways = 4E-03.
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6.2.3 Conclusions

These chemicals and exposure pathways, which were the highest contributors to the site
risks, and their associated uncertainties are the main focus of the following discussion.
General uncertainties inherent in the risk assessment process (i.e., standard default

assumptions) are presented where they are relevant to the EKCO Facility.

6.2.4 Uncertainties Associated with Exposure Assessment

The exposure assumptions directly influence the calculated doses (daily intakes), and
ultimately the calculation of risk. In general, conservative exposure assumptions were made
in calculating exposure doses such as the selection of exposure routes and scenarios, and the
exposure input factors (e.g., contact rate, exposure frequency, exposure duration, body
weight and surface area) used to estimate exposure doses. In most cases, these uncertainties
contribute to overestimation of plausible real-life exposures, and therefore, true risk is
overestimated. These assumptions are appropriate when performing risk assessments of this
type so that risk managers can be reasonably assured that human health risks are not

underestimated, and so that risk assessments for different sites can be compared.

The concept of reasonable maximum exposure (RME) was used to develop exposure doses
for the hypothetical future on-site resident, and is defined as the "maximum exposure that
is reasonably expected to occur at the site (EPA, 1989)." Several significant variables that
determine the exposure doses for the RME are based on upper-bound (typically 90th to 95th

percentile or greater) estimates. These are:

. The 95% upper confidence limit of the average medium concentration for the
chemical used to calculate the exposure dose.

. Intake/contact rate (IR) (upper-bound value).
. Exposure frequency (EF) (upper-bound value).

. Exposure duration (ED) (upper-bound value).
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Therefore, the calculated exposure dose for any given chemical, which results from
integration of all of these variables, represents an upper-bound (high-end) estimate of the
probable exposure dose. The use of these upperbound exposure parameters, coupled with
conservative estimates of toxicity, in turn will yield risk results that represent an upper-
bound estimate of the carcinogenic and noncarcinogenic health risks. Below are discussed

several site specific uncertainties which relate to calculation of exposure concentration.
62.4.1 Improbable Use of Upper Unit as a Drinking Water Source

Exposure to the upper groundwater unit is highly improbable in the future in view of the
fact that this unit is not currently used because of its low yield (See Appendix C). The
majority of both cancer and noncancer risks calculated for this unit was through ingestion
and household noningestion (inhalation while showering) uses. Relatively small percentages
of total risk were associated with garden produce ingestion and dermal contact during
bathing for this unit.

In view of the very low probability that the upper unit would ever be used as a drinking
water source in the future, the risks calculated for the upper unit based on drinking water
ingestion and household noningestion uses should be viewed as hypothetical. Assuming the
upper unit was used in the future as a source for watering of home grown vegetables, total
lifetime cancer risk for the upper unit would be about 7E-04 and the noncancer HI would
be about 44 (child) and 14 (adult).

6.2.4.2 Dilution and Degradation of Volatiles in Upper and Lower Units
Exposure concentrations of VOCs calculated for both the upper and lower groundwater
units are likely overestimated to a high degree relative to a 30-year residence time by future

on-site residents. It was conservatively assumed in the risk calculations that there would be

no degradation or dilution of the VOCs in groundwater.
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Also, it is noted that during watering of gardens, VOCs in the groundwater will volatize, and
therefore the concentration of VOCs that was used to estimate vegetable and fruit uptake
is overestimated. VOC concentrations are expected to decrease significantly during the 30
year lifetime of the future resident. TCE, for example, evaporates from water very quickly
(minutes to hours), and although degradation processes are slow, the approximate half-life
of TCE in water influenced by biodegradation is about 10 to 11 months (Howard, 1990).
Moreover, based on pump and treatment systems currently in operation, removal of VOCs
over a period of years will result in relatively lower exposure concentrations averaged over
the next 30 years. This expected reduction in the estimated exposure point concentration
will be proportionately reflected in lower cancer and noncancer risks associated with both

the upper and lower groundwater units.
6.24.3 Central Tendency Exposure Issues

The "Habicht Memorandum"” (EPA, 1992) on risk characterization recommends a discussion
of the range of exposures and multiple risk descriptors in the uncertainty analysis (e.g.,
central tendency) in addition to the RME calculations, which are consistent with the
mandate to evaluate the "high end" risk descriptor (EPA, 1992). Central tendency risk
descriptors are described by EPA (1992) as "either the arithmetic mean risk or the median
risk." RME is defined as "the highest exposure that is reasonable expected to occur at a
site" (EPA, 1989). In practice, the RME is estimated by combining upper bound (90-95th
percentile) values for some but not all exposure parameters. WESTON obtained relevant
central tendency exposure values from EPA Region V (Personal Communication, 1994).
These were used to estimate average risks for those chemicals having significant impact on

the (RME) risk presented for the upper and lower groundwater units (Section 5).

Table 6-4 compares the exposure input values used to obtain RME and average risk. The
central tendency values were incorporated into the exposure algorithms in Section 3 where
appropriate (Table 3-1, drinking water ingestion; Table 3-2, inhalation while bathing), and
Table 3-3, ingestion of garden produce). Dermal absorption was not evaluated since this

pathway was a minor contributor to total risk. A ratio of the central (CT) tendency
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Table 6-4

Comparison of Exposure Input Values® for
RME and Average (Central Tendency) Exposure Dose Calculations

Bl Input Values
Variable RME Central Tendency
Child Adult Child Adult
IR (m*/day) 15 15 15 15
IR (L/day) 1 2 0.7 1.4
EF (days/year) 350 350 234 234
ED (years) 6 24 2 7
AT-Noncancer (days) 2,190 8,760 730 2,555
AT-Cancer (days) 25,550 25,550 25,550 25,550

RME = Reasonable maximum exposure
IR  =Ingestion rate (drinking water)
EF = Exposure frequency

ED

= Exposure duration
AT = Averaging time (cancer, or noncancer)

* Only those exposure input variables shown in the table were changed. Inhalation rates for
showering are shown but did not change in the inhalation exposure equation. All other
values (Tables 3-1, 3-2, 3-3, and 3-4) remained identical (i.e., the RME default variables).

6-9
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exposure to the RME exposure was calculated for each exposure algorithm for the child and
adult (excluding the "C," term). The detailed calculations are presented in Table B-9 in
Appendix B. This ratio was then multiplied with the respective RME risks to obtain the
average risk. The results are summarized in Table 6-5. The range of both child and adult
cancer and noncancer risks decreased by 30 to 90% compared to the RME risk. The
decrease was dependent on the groundwater unit, chemical and exposure pathway compared
to the RME risk.

6.2.5 Uncertainties Associated with Toxicity Assessment

For a risk to exist, both significant exposure to the pollutants of concern and toxicity at these
predicted exposure levels must exist. The toxicological uncertainties primarily relate to the
methodology by which carcinogenic and noncarcinogenic criteria (i.e., cancer slope factors
and reference doses) are developed. In general, the methodology currently used to develop
cancer slope factors and reference doses is conservative, and likely results in overestimation
of human toxicity (EPA, 1989). These and other factors are discussed in the subsections

below.

6.2.5.1 Cancer Slope Factors

Although there is evidence to suggest some carcinogens may exhibit thresholds, cancer slope
factors are developed assuming there is no safe level of exposure to any chemical proven
or suspected to cause cancer. This uncertainty implies that exposure to even a single
molecule of a chemical may be associated with a finite risk, however small. The assumption
is that even if relatively large doses of a pollutant were required to cause cancer in
laboratory animals (i.e., much higher than a person would ever likely be exposed to over a
lifetime), these exposure doses can be linearly extrapolated downward many orders of
magnitude to estimate slope factors for humans. A significant uncertainty for the
carcinogens is whether the cancer slope factors accurately reflect the carcinogenic potency
of these chemicals at low exposure concentrations. The calculated slope factor is used to

estimate an upperbound lifetime probability of an individual developing cancer as a result
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Comparison of Average and RME Risk Estimates® for Selected

Table 6-5

Chemicals in the Upper and Lower Groundwater Units

Upper Cancer TCE Water Ingestion 1.3E-03 | 2.3E-03 | 2.0E-04(85)" | 3.1E-04 (87)
1,1-DCE | Inhalation 1.1E-02 | 9.3E-03 | 2.5E-03 (77) | 1.8E-03 (81)

Noncancer TCE Water Ingestion 240 100 110 (54) 47 (53)

TCE Inhalation 110 23 74 (33) 15 (35)

TCE Vegetable Ingestion 44 13 29 (34) 8.7 (33)
Lower Cancer LL1-DCE | Water Ingestion 1.0E-04 | 1.8E-04 | 1.6E-05 (84) | 2.5E-05 (86)
1,1-DCE | Inhalation 1.5E-03 | 1.3E-03 | 3.3E-04 (78) | 2.5E-04 (81)

* Refer to Table B-9 in Appendix B for detailed calculations.

®* Numbers in parentheses refer to percentage decrease in converting from RME to average risk.
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of exposure to a particular level of a carcinogen. Therefore, the cancer slope factors
developed by EPA are generally conservative and represent the upperbound limit of the
carcinogenic potency of each chemical. The actual risk posed by each chemical is unknown,
but is likely to be lower than the calculated risk, and may even be as low as zero (EPA
1989). The conclusion is that these toxicity assumptions will typically result in an

overestimation of carcinogenic risk.

The assumption that all carcinogens (whether A, B1, B2, or C) can cause cancer in humans
is also conservative. Only those chemicals classified as "A" carcinogens by the EPA are
unequivocally considered human carcinogens. The other three classes are probable (B1, B2)
or possible (C) human carcinogens. In this risk assessment, all "probable" and "possible”
carcinogens are given the same weight in the toxicity assessment (and consequently in the
estimation of risk) as true human carcinogens. This assumption most likely overestimates

actual carcinogenic risk to the human.

1,1-Dichloroethene (1,1-DCE)

Although 18 studies have been evaluated by EPA for potential cancer risk, only a single
inhalation animal toxicity study is considered by EPA to be sufficient evidence that 1,1-DCE
is a complete carcinogen (ATSDR, 1989). Thus, there is question as to whether 1,1-DCE
is truly an inhalation carcinogen in humans. It is currently classified as a "C" carcinogen
(see Table 4-2). Therefore, the potential risk from exposure by inhalation (noningestion

household uses) and ingestion of groundwater may be moderately overestimated.
Trichloroethene

The oral and inhalation slope factors for trichloroethene (TCE) are currently under review
by EPA (IRIS, 1994). Until questions regarding the adequacy of the critical studies and the
toxicity criteria for TCE are resolved, there is some uncertainty in estimating its potential
cancer risk. Since the slope factor is subject to change, it is not possible to calculate

accurately the cancer risk associated with TCE.
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Vinyl Chloride

Currently, vinyl chloride is under review by the EPA (IRIS, 1994). A value of 1.9E+0
(mg/kg-day)™, which is based on scientific data from 1984 and 1985, was used for the oral
cancer slope factor (EPA, 1994). The slope factor is likely to change soon in view of
recently available data, but which has not yet been completely evaluated by U.S. EPA. In
their view (IRIS, 1994) the potency of vinyl chloride as an oral carcinogen is likely to
increase. Consequently, the cancer risk due to the ingestion of vinyl chloride may be

underestimated.

6.2.5.2 Reference Doses

In the development of reference doses (RfDs) for each chemical by exposure route, it is
assumed that a threshold dose exists below which there is no potential for adverse health
effects to the most sensitive individuals in the population. The RfD is typically derived from
dose-response studies in animals in which a NOAEL (no-observed-adverse-effect level) or
a LOAEL (lowest-observed-adverse-effect level) is determined by applying several
uncertainty factors of 10 each. An additional modifying factor of up 1o 10 can be applied
which accounts for a qualitative professional assessment of additional uncertainties in the
available toxicity data (EPA, 1989). The final degree of extrapolation for a given chemical
can range anywhere between 10 and 100,000 and therefore result in a human subthreshold
dose of one tenth to one-hundred thousandth of the study dose. In general, the calculated
RfD is overly protective, and its use probably results in a moderate to high overestimation

of noncarcinogenic risk.

Use of Chronic RfDs in Children

Oral chronic RfDs were used in calculating hazard quotients for the 1 to 6 year old child.
The use of chronic RfDs in this age group is conservative and will result in an

overestimation of risk. Chronic RfDs are developed assuming a lifetime daily exposure.

Subchronic RfDs, which are usually based on an exposure duration of 2 weeks to 7 years,
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generally tend to be greater than chronic RfDs, and therefore, would in some cases result

in a lower hazard quotient and index.

6.2.6 Summary and Conclusions of Uncertainy Analysis

Cancer risks based on future residential development in both upper and lower units
exceeded the 1E-04 benchmark used by EPA (1992a) with the upper (1E-02) being about
one order of magnitude higher than the lower unit (1E-03). The same pattern was evident
for noncancer risks. For both cancer and noncancer risks, the largest contributors by
chemical were TCE, 1,1-DCE and vinyl chloride, with groundwater ingestion and inhalation

while showering posing the greatest risks.

Table 6-6 summarizes the primary uncertainties and assumptions used to evaluate risks at
the EKCO Housewares Facility and their relative impact on risk. It is concluded from this
uncertainty analysis that site risk has been moderately to highly overestimated based on an

integration of all key assumptions used in the risk assessment for this facility.
Several important factors at the EKCO Housewares Facility support their conclusion:

° Based on the unlikely use of the upper unit for drinking water and household
noningestion uses, the total risks for this unit are significantly overestimated.
The total risks associated with this unit are most relatistically associated with

use of this unit for watering of home grown vegetables and fruits.

° There is a low probability that the site will be developed residentially, and

therefore risks for both units are likely overestimated.
° Due to dilution and degradation processes and pump and treatment systems

already in place, the actual exposure concentration to all VOCs are expected

to be significantly lower averaged over the next 30 years.
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Table 6-6

Summary of Uncertainty Analysis
EKCO Housewares Facility

“Effécts on-Risk Esti
| Potential for.
__________ Underestimation | or:
Exposure Assessment
« Standard assumptions regarding body Low
weights, skin surface areas, inhalation
rates, and life expectancy
« Media intake rates Moderate
« Exposure frequencies Moderate
.» Exposure durations Moderate
» Use of upper unit for residential High
drinking water and other household uses
« Dilution and degradation of VOCs High
Toxicity Assessment
« Use of chronic RfDs for estimating Moderate
noncancer risk in children
« Cancer slope (potency) factors High
« 1,1-Dichloroethylene Moderate
« Trichloroethylene High
« Vinyl chloride Moderate
« Reference doses Moderate-High
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Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, #1SL LIST Report Date: 05/20/94 11:11

RFN Batch Number: 94056855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: la
Cust ID: L-1 L-1 L-1 Dup L-1 Dup L-2 L-2
Sample RFW#: 001 001 DL 002 002 DL 003 003 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.0 5.0 1.0 5.0 1.0 20.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 98 % 102 % 9% % 106 % % % Mi*%
Surrogate Bromofluorobenzene 9% % 110 % % % 107 % 99 % 110 %
Recovery 1,2-Dichloroethane-d4 9% % 111 % 97 % 111 % 9% % 114 %
S L e e D Al L B e B I el A L L DL T vy ) rtrrs——" |
Chloromethane 2 v NA 2 U NA 2 U NA
Bromomethane 2 U NA 2 U NA 2 v NA
Vinyl chloride 20 NA 19 NA 1 U NA
Chloroethane 2 U NA 2 v NA N | NA
Methylene Chloride 1 U NA 1 U NA 1 U NA
Acetone ] B NA 6 B NA 4 B NA
Carbon disultide 1 U NA 1 U NA 1 U NA
1,1-Dichloroethene 2 NA 2 NA 1 U NA
1,1-Dichloroethane t 26 £ 31 1 U NA
1,2-Dichloroethene (total) E 42 E 42 2 NA
Chloroform 1 U NA 1 U NA 1 U NA
1,2-Dichloroethane 1 v NA 1 v NA 1 U NA
2-Butanone 2 v NA 2 U NA 2 U NA
1,1,1-Trichloroethane 4 NA 4 NA 5 NA
Carbon Tetrachloride 1 U NA 1 U NA 1 U NA
Vinyl acetate 2 U NA 2 v NA 2 v NA
Bromodichloromethane 1 U NA 1 U NA 1 U NA
1,2-Dichloropropane 1 U NA 1 U NA 1 U NA
cis-1,3-Dichloropropene 1 U NA 1 U NA 1 U NA
Trichloroethene E 42 E 4] E 240
Dibromochloromethane 1 U NA 1 U NA 1 v NA
1,1,2-Trichloroethane 1 U NA 1 U NA 1 U NA
Benzene 1 U NA 1 U NA | 1 NA
trans-1,3-Dichloropropene 1 U NA 1 U NA 1 U NA
Bromoform 1 U NA 1 U NA 1 U NA
4-Methyl-2-pentanone 2 v NA 2 U NA 2 u NA
2~-Hexanone 2 U NA 2 u NA 2 u NA
Tetrachloroethene 1 U NA 1 U NA 1 U NA
1,1,2,2-Tetrachloroethane 1 v NA 1 v NA 1 U NA
*= Qutside of EPA CLP QC Timits,




REW Batch Number: 94056855 Client: Ekco Houseware

Work Order: 02994-002-005-9 _Page: _1b
, Cust ID: L-1 -1 (-1 Dup L-1 Oup L-2 L-2
' RFWA: 001 001 DL 002 002 DL 003 003 DL
; Toluene - — TTU T W TU T W TUu A
: Chiorobenzene_ _ I v NA 1 v NA 10 NA
: Ethylbenzene ~ 1 U NA 1 u NA 1 U NA
5 !it{rlme_‘_t I u NA 1 v N: 1 :l’ N:
g Xylene {total) 1 v NA 1 U N 1 N
! *= Qutside of EPN LLP UC limits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 11:11
RFW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 2a
Cust ID: L-3 L-4 L-4 L-4 L-5 L-5
Sample RFW#: 004 005 005 MS 005 MSD 006 006 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.0 1.0 1.0 1.0 1.0 10.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 97 % 102 % 93 % % ¥ 103 % 1A
Surrogate Bromofluorobenzene 99 % 99 % 101 % 103 % 106 % 101 %
Recovery 1,2-Dichloroethane-d4 99 % 95 % 97 % 99 % 111 % 98 %
=----.B-------------------------------------lf]=-=-=======-f]I====--------f]--E---------fl--.----El---fl--==========r‘
Chloromethane 2 U 2 v 2 U 2 U 2 v NA
Bromomethane 2 U 2 v 2 U 2 U 2 v NA
Vinyl chloride 1 U 1 U 1 U 1 U E 51
Chloroethane 2 U 2 u 2 U 2 U 2 v NA
Methylene Chioride 1 U 1 U 1 U 1 U 1 U NA
Acetone 4 B 3 8B 3 B 2 U 16 B NA
Carbon disulfide 1 U 1 U 1 U 1 U 1 U NA
1,1-Dichloroethene 1 U 1V 101 % 100 % 1 U NA
1,1-Dichloroethane 1 U 6 5 5 18 NA
1,2-Dichloroethene (total) 1 U 21 19 20 33 NA
Chloroform 1 U 1 U 1 U 1 U 1 U NA
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U NA
2-Butanone 2 v 2 U 2 v 2 U rA | | NA
1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U NA
Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U NA
Vinyl acetate 2 U 2 U 2 v 2 U 2 v NA
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U NA
1,2-Dichloropropane 1 U I U 1 U 1 U 1 U NA
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U NA |
Trichloroethene 1 U 1 U 97 % 98 % 1 U NA |
Dibromochloromethane 1 U 1 v 1 U 1 U 1 U NA
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U NA
Benzene _ 1 U 1 U 104 % 106 % 1 U NA
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 u 1 U NA
Bromoform - 1 U 1 U 1 v 1 U 1 U NA
4-Methy1-Z-pentanone 2 U 2 v 2 v 2 U 2 v NA
2-Hexanone 2\ 2 v 2 U 2 U 2 U NA
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U HA
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U NA
*= Qutside of EPA CLP QC Timits.




RFW Batch Number: 9405G855 Client: Ekco Houseware

Work Order: 02994-002-005-9 Page: 2b
Cust 1D: L-3 L-4 L-4 L-4 L-5 L-5
RFW#: 004 005 005 NS 005 MSD 006 006 DL
ToTuene U U -1 B 9% % U “NA T
Chlorobenzene 1 U 1 v 9% % 97 X 1 U NA
Ethylbenzene 1 U 1 U a1 1 v 1 U NA
Styrene 1 v 1 U 1 10 10 NA
Xylene (total) 1 v 1 U 1 v 1V a1 U NA

*a Qutside of EPA CLP QU Timits.




AHP On-Site Shallow Wells
Minimum and Average DTWs - 1994

e R TR B RRIIR——————

10/28/94
2/15/94 5/3/94 8/10/94
DTW BGL
Stick- DTW DTW DTW DTW DTW DTW | Arithmetic

Well TOC GL Up TOC BGL TOC BGL TOC BGL Mean

L-1 946.33 944.2 2.13 20.68 18.55 20.75 18.62 24.65 22.52 19.90
L-2 947.57 946.2 1.37 17.49 16.12 15.38 14.01 17.11 15.74 15.29
L-3 946.91 946.0 0.91 15.25 14.34 14.54 13.63 16.52 15.61 14.53
L-4 938.22 935.9 2.32 8.28 5.96 8.08 . 8.45 6.13 5.95
L-5 936.98 934.7 2.28 7.67 5.39 7.39 5l 8 7.85 5.57 5.36
S-4 934.88 932.3 2.58 10.51 7.93 9.98 7.40 11.43 8.85 8.06
P-5 948.43 946.2 2.23 21.22 18.99 19.59 17.36 21.17 18.94 18.43

TOC - Top of casing
GL -  Ground Level
DTW - Depth to water
BGL - Below ground level

DTW BGL Arithmetic Mean of all wells

EKCO\SHALDTW .XLS Page 1

S NN -----EEEE= w’m =






--.------------'--‘-_-

Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 11:11
REW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 3a
Cust ID: R-1 R-2 R-2 R-3 R-3 R-5
Sample RFW#: 007 008 008 OL 069 009 0L 010
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.0 1.0 _ 5.0 1.0 20.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 % % 100 % 104~ % 105 % 08 % 98 %
Surrogate Bromofluorobenzene 102 % 98 % 106 % 101 % 11 % 106 %
Recovery 1,2-Dichloroethane-d4 100 % 98 % 110 % 105 % 112 %, 1t %
L T T L L L e T ) B B B P LY & B i e 4
Chloromethane 2 U 2 v NA 2 U NA 2\
Bromomethane 2 v 2 U NA 2 v NA 2 v
Vinyl chloride 1 U 1 U NA 1 v NA ~ 15
Chloroethane 2 v 2 v NA 2 u NA 2 U
Methylene Chloride 1 U 1 U NA 1 U NA 1 U
Acetone 2 U 5 BU NA 2 v NA 2 u
Carbon disulfide 1 U 1 U NA 1 v NA 1 U
1,1-Dichloroethene 1 U 1 NA 16 NA 1 U
1,1-Dichloroethane 1 U 12 NA £ 150 2
1,2-Dichloroethene (total) 1 U E 66 4 NA 17
Chloroform 1 U 1 v NA 1 U NA 1 U
1,2-Dichloroethane 1 U 1 U NA 1 v NA 1 U
2-Butanone 2 v 2 v NA 2 v NA 2 v
1,1,1-TrichToroethane 5 1 U NA E HA-J0 . 1 U
Carbon Tetrachloride 1 U 1 U NA 1 U NA 1 U
Vinyl acetate 2 v 2 v NA 2 u NA 2 U
Bromodichloromethane 1 U 1 U NA 1 U NA 1 U
1,2-Dichloropropane 1 U 1 U NA 1 U NA 1 v
cis-1,3-Dichloropropene 1 U 1 U NA 1 v NA 1 U
Trichloroethene 9 21 NA E 81 5
Dibromochloromethane 1 U 1 U NA 1 U NA 1 U
1,1,2-Trichloroethane 1 U 1 U NA 1 U NA 1 U
Benzene 1 U 1 U NA 1 U NA 1 U
trans-1,3-Dichloropropene 1 U 1 U NA 1 U NA 1 v
Bromoform : 1 U 1 U..o WNA yanne o 10U NA 1 U
4-Methy1-Z-pentanone 2 v 2 U -~ NA - 2 U - .NA 2 U
2-Hexanone 2 U 2 v NA o 20 U tNA 2 U
Tetrachloroethene 1 U 1 U NA 1 U NA 1 u
1,1,2,2-Tetrachloroethane 1 U 1 U NA 1 U NA 1 U

*= Qutside of EPA CLP QC Timits.




REW _Batch Number: 94056855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 3b
Cust 10: R-1 R-2 R-2 R-3 R-3 R-5
RFW#: 007 008 008 DL 009 009 DL 010
Toluene I U B B NA I U NA I u
Chlorobenzene 1 v 1 U NA 1 U ~NA 1 v
Ethylbenzene 1 v 1 v NA 1 v NA 1 U
Styrene 1 U 1 U NA 1 U NA 1 U
Xylene (total) 1 v 1 U NA 1 v NA 1 U

*a Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 06/22/94 09:50
REW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 3a
Cust ID: R-1 R-2 R-2 R-3 . R-3 R-5
Sample RFW#: 007 008 008 DL 009 009 DL - 010
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.0 1.0 5.0 1.0 20.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L
ToTuene-d8 9% % 100 % 104 % 106 % 108 % 98 %
Surrogate Bromofluorobenzene 102 % 98 % 106 % 101 % 111 % 106 %
Recovery 1,2-Dichloroethane-d4 100 % 98 % 110 % 105 % 112 % 111 %
==z===sme=scsssccsszs=sssss=====s=zs=z==s=sz==s==f | s===s=======f|==ms====c===flzmmcccczazccf]ssmommnemca=flsomszm======f]
Chloromethane 2 U e u NA 2 u NA 2 v
Bromomethane 2 U 2 U NA 2\ NA 2 v
Vinyl chloride 1 U 1 U NA 1 U NA 15
Chloroethane 2 u 2 U NA 2 U NA 2 v
Methylene Chloride 1 U 1 v NA 1 U NA 1 U
Acetone 2 U 5 B NA 2 v NA 2 v
Carbon disulfide 1 U 1 U NA 1 U NA 1 U
1,1-Dichloroethene 1 U 1 NA 16 NA 1 U
1,1-Dichloroethane 1 U 12 NA E 150 2
1,2-Dichloroethene (total) 1 U E 66 4 NA 17
Chloroform 1 U 1 U NA 1 U NA 1 U
1,2-Dichloroethane 1 U 1 U NA 1 U NA 1 U
2-Butanone 2 u 2 u NA 2 U NA 2 v
1,1,1-TrichToroethane 5 1 U NA E 70 1 U
Carbon Tetrachloride 1 U 1 v NA 1 U NA 1 U
Vinyl acetate 2 U 2 U NA 2 U NA 2 v
Bromodichloromethane 1 U 1 U NA 1 U “NA 1 v
1,2-Dichloropropane 1 U 1 U NA 1 U NA 1 U
cis-1,3-Dichloropropene 1 U 1 v NA 1 U NA 1 U
Trichloreoethene 9 21 NA E 81 5
Dibromochloromethane 1 U 1 U NA 1 U NA 1 U
1,1,2-Trichloroethane 1 U 1 U NA 1 U NA 1 U
Benzene 1 U 1 U NA ] U NA 1 U
trans-1,3-Dichloropropene 1 U 1 U NA 1 v NA 1 U
Bromoform 1 U 1 U NA 1 U NA 1 v
4-Methyl-2-pentanone 2 v 2 U NA 2 U NA 2 v
2-Hexanone 2 U 2 U NA 2 U NA 2 U
Tetrachloroethene 1 U 1 U NA 1 U NA 1 v
1,1,2,2-Tetrachloroethane 1 U 1 U NA 1 U NA 1 U

*= Qutside of EPA CLP QC Vimits.
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Rf¥ Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 3b
Cust 10: R-1 R-2 R-2 R-3 R-3 R-5
RFW#: 007 008 008 DL 009 009 DL 010
Toluene - T I u NA 1 U NA T “1TU
Chlorobenzene 1 v 1 U NA 1 v NA 1 U
Ethylbenzene 1 U 1 U NA 1 U NA 1 U
Styrene 1 U 1 U NA 1 U NA 1 U
Xylene (total) 1 U 1 U NA 1 U NA 1 v

*= Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

. VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 11:11
RFW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page:  4a

Cust 1D: FB-L-1 18050294 VBLK VBLK BS VBLK BSD VBLK

Sample RFW#: 011 012 94GVB164-MB1 94GVB164-MB1 94GVB164-MB1 94GVB165-MB1
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.0 1.0 1.0 1.0 1.0 1.0

Units: ug/L ug/L ug/L ug/L ug/L ug/L

Toluene-d8 104 100 % 100 ¥ 104 % % ¥ 103
Surrogate Bromofluorobenzene 110 107 % 97 % 104 % 99 % 102
Recovery 1,2-Dichloroethane-d4 110 108 % 99 % 100 % 98 % 105
L2 2 2 3 2 2 3 2 2 2 3 2 2 3 4 1 3 3 1 1 f 3 P 33 3232313 3 3 3+ FF 533 7 XL ¥ ] ========-==lfl =-.--==-=--=fl ======t-====f‘ =l=8====-=--fl WEST S NI e
Chloromethane 2 2
Bromomethane
Vinyl chloride
Chloroethane
Methylene Chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-TrichToroethane
Carbon Tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-Z-pentanone
2-Hexanone
Tetrachloroethene

——

— i bt N = NI N
L b (NI e N

108 95

St bt bt (N Pumt bt [N\ Pt Pt pumt fums
bt et et (N R bt A\) Pt s bt put

96 95

—

—

108 108

[l condif ol el el ol el el el el ol il o] ol el ol el el el ol el el el o CCC - ak aR g

el J TR e e e e e e e N R e e e N e A el Ranat Nat)
bt bt (A (\) bt bt bt fennt bt bt et bt bt (D Bt bt (\) bt ot bt bt Gt bt S et PN\ e PN B
[l el conll ol el ol el el ol el el el el ] ol el el el vl el el e el o - Y il il el el g
Pt pm N A Pt bemst bt b ot fumd fund fd fmmd (D) et Pt PN bt b b fmd fent b (JY s N b N

[ G il el el el il ] il el el ol ool il il ] ] il el el il ccCccCcce o
[ el gl o el gl N el ol ol ol el ol el el conf ol ol ol el Y il o - I ennfl condf i counll cd
[ = i g W el | B il el el i i | J =i -~ N i ] Y i} g
vt (N N\ et gt et bt fumt Pt bt et bt (V) bt pumt (N Pt dt Pt bt pumt b (JT b (N s NI N\

— ot (N ) e e

1,1,2,2-Tetrachloroethane
*« Qutside of EPA CLP QC Timits.




REW Batch Number: 94056855 Client: Ekco Houseware

Work Order: 02994-002-005-9 Pagqe: 4b

Cust 10: FB-L-1 18050294 VBLK VBLK BS VBLK B_SD VLK
RFWH: 011 012 94GVB164-MB1 94GVB164-MB1 94GVB164-MB1 94GVB165-MB]
Toluene I U 1 U T U 104 X 95 X i U
Chlorobenzene 1 v 1 U 1 U 100 % 9% % 1 U
Ethylbenzene 1 U 1 v 1 U 1 U 1 U 1 v
Styrene 1 U 1 U 1 U 1 v 1 u 1 u
Xylene (total) 1 v I v 1 U 1 v 1 U 1 v

*= OQutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. ~ Gulf Coast Laboratories _
VOLATILES BY GC/MS, HSL LIST Report Date: 05/20/94 11:)1
RfW Batch Number: 9405G855 Client: Ekco Houseware Work Order: 02994-002-005-9 Page: 5a

Cust ID:  VBLK BS VBLK BSD

Sample RFW#: 94GVB165-MB1 94GVB165-MB1

Information Matrix: WATER WATER
D.F.: 1.0 1.0
Units: ug/L ug/L

Toluene-d8 104
Surrogate Bromofluorobenzene 108
Recovery 1,2-Dichloroethane-d4 110

Chloromethane 2
Bromomethane 2
Vinyl chloride 1
Chloroethane 2
1
4
1

Methylene Chloride
Acetone
Carbon disulfide
1,1-Dichloroethene 118
1,1-Dichlioroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone -
1,1,1-TrichToroethane
Carbon Tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene 103
Dibromochloromethane

- 1,1,2-Trichloroethane
Benzene 112
trans-1,3-Dichloropropene
B8romoform '
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
*= Qutside of EPA CLP QC Vimits.
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SENT BY:CONCEPT 61u-701-7597 © 7-11-84 :11:10a% : ROY F. RESTON. IN(= RUY ©. azdioN, INC .= O

EKCO.

HOUSEWARES, INC.

May 5, 1994

Mr. Dennis Lee
Ohio Environmental Protection Agency
Northeast District Office
2110 East Aurora Road
Twinsburg, Ohio 44087
i Deazr Mz. Leel
Enclosed please find Ekco Housewares, Inc. Groundwater Reclamation Project Report.

This report (s complete and includes actual analysis from Wadsworth Laboratery.

Sincerely,
EXCO BOUSEWARES, INC.
C:w szE;1~7-£:-—\\

J‘tfzey 4. Burman
Process Engineering Manager

E Enclosures

JLB/baz

Report #100

cc:  Paul Tag, Plant Manager Sally Averill
Ekco Housewares, Inc. U.3. BEnvironmental Protecticn
Massillon, Ohio Agency

Chicago, Illinois

Harold Byer
Roy F. Weston, Inc. Robert Zollner
West Chester, Pennsylvania Amarican Home Products

New York, New York
Daniel Schiltz
Ohio Alr Pellution Divisicn
Canton, Ohio
(Analysis Log - Air Stzipper Cnly)

d‘b-

P.O. Bux 360 » Massillon, Ohuo 44648-0560 » [clephone 2 Le/832-5026

-%-----



SENT BY:CONCEPT olu-7ul-7387 7-11-92 :11:16AM - KOU L. AEDUN. I0- Kvi o,

EXCO HUUSEWARES CO.

MRO1 W-10° WELL
WD #: M2357101
LAB #: A4D290023-001
MATRIX: WATBR

c e e e - = s s e e e« - GC/US Volatiles - - - - - - - -
1 0F 2
RESULT REPORTING
PARAMETER —dug/L)  _ IDOT
Acrolein 1] 500 OSEPA €24
Acrylonitrile XD 500 USEPA 624
Benzene KD 50 OSEPA 634
Bromodichloromethane KD 50 USBPA 634
Bramoform KD 50 USEPA 6§24
Bromomethane RD 100 USEPA 624
Carbon tetrachloride ND 50 OSEPA 624
Chlorcbanszene D 50 USBPA 634
Dibromochloromethane ND 50 USEPA 624
Chloroethane ND 100 USEPA 62¢
2-Chloroethyl vinoyl ether XD 100 USEPA 634
Chloraform ND 50 USEPA 6§14
Chloramathane ND 100 USEBPA 624
1,2-Dichlorobenzens KD S0 USEPA 624
1.3-Dichlorobenzene KD 50 USEPA 62¢
1,¢-Dichlorobenzane ND S0 USEPA 6324
1l,1-Dichlorvethans L b8 50 USEPA 624
1,2-Dichlorocathane ND 50 USEPA 624
1,1-Dichlososthens S¢ 50 USEFA 624
l1,3-Dichloroethans, Total 260 50 USEPA 824
1, 2-Dichloropropane _ ND %0 USEPA 624
cie-1,3-Dichloropropane ND 50 USEPA 624
trang -1, 3-Dichloropropene ND 50 USEPA 624
Bthylbanzene ND 50 USEPA 624
SURROGATE RECOVERY x ACCEPTABLE LIMITS
1,2-Dichloroethane-d4 84 { 73 - 118)
Toluene-ds 98 { 92 - 109)
Bromoflucrcbansens . .. 99 { 8% - 108)

NOTE AS RECHIVED
ND NOT DETECTID AT THE STATED REPORTING LIMIT

*

4-1%-94 10:00

L} s PRV LW

DATE SAMPLED: 4/19/94
DATE RECEIVED: 4/19/9&
EXTRACTION- Qoc

ANALYSIS DATE BATCH
04/20/94 4110117
04/20/94 4210117
04/20/9%4 4210117
04/20/94 4110117
04/20/9%4 4110117
04/20/94 4110117
04/20/94 4110117
04/20/94 4210117
04/20/94 4210117
04/20/94 4110117
04/20/94 210117
04/20/94 4110117
04/20/94 4110117
04/20/94 4110117
04/20/94 4110117
04/20/9%4 4110117
04/20/9%4 4110117
04 /20/94 4110117
04/20/94 4110117
04/20/94 4110117
04/20/94 4210117
04/20/94 4110117
04/20/94 4110117
04/20/94 4210117




SEN. BY:(ONCEPT 610¢-701-7587 . 7-11-93 :11:16A% @ ROY F. FZ>T0n  INC-= Ry FoORESTUN. ML .3 4t

EXCO EOUSIWARRS CO.

WO §: 2397101
LAD 8: A4D150023-001
MATRIX: WATER

MRO1l W-10° WEBLDL 4¢-19-94 10:00

‘/19/94’
4719/94

S R - GC/ME Volatilas = = = « = =« = ¢ « ¢ s - 4 o 2 o - - - .
a or 4
RESULT REPORTING EXTRACTION- QC |

PARRMETER —iugsn)  _ LIMIT METHODR ANALYSIS DATT BATCH I' \
Trichloxrofluorocmethane ND 50 USEPA 624 04/20/94 . 4110117 ‘
Msthylens chloride ND 80 OSRPA 624 D4/20/94 4110117
1,1,2,2-Tetrachlorosthans XD $0 USEPA 624 04/20/%4 41.‘.0117l
Tetrachlozrosthene RO SO USEPA 624 04/20/94 4120117
Toluens N0 50 USEPA 624 04/20/94 4120117
1.1.1-2richloroethane 1,200 50 USRYA 624 04/20/%4 1110117'
1,1,2-Trichloroethane 18} S0 USEPA 624 04/20/94 4110117
Trichlorcethsne 430 50 USEPA 624 04/20/% 4110117
Iylenss, Total XD 50 USEPA 624 04/20/94 u:onv.
SURROGATE RECOVERY X ACCEPTABLIR LIMITY
l,2-Dichloroethana-a4 (-7 (73 - 118)
Toluene-As 98 ( 92 - 109)
Braomoflucrobenzens . 99 ( 85 - 108)

NOTE: AS RECHIVED

ND NOT LETECTRD AT THE STATED REPORTING LIMIT

¥

-‘-----
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3END BYLOMERD blu-Tui-758:

WO #: M2357102
LAD #: A4D150023-001
MATRIX: WATER

PARAMETER

vinyl chlozide

SURROGATE RECOVERY

Bromof lucrobenzene
1,2-Dichlorcethans-d4
Toluene-di

T-11-84 :11i:17AY . KOS F. MEDIUN. INC— KUY ¢ onmoxelh oD = DLt

EXCO ROUSEMARES CO.

MROL W-10* WELL 4-19-94 10:00 _
DATE BAMPLED: /19/94
DATE RECEIVED: 4/19/94

------ GC/MS Volatiles - - - - - - = -'= = = = = - = & - = -
RESULT REPORTING EXTRACTION- (0. o
—tugsl)  __LIMIT METHOD ANALYSIS DATE BRTUH
3.3 1.0 USBEPA 634M 04/20/94 4111054

4 ACCEPTABLE LIMITS
101 ( 86 - 115)
90 { 76 - 114)
.8 ( 88 - 110)

2040 ua-./L,




SENT By :CONCEPT 61u-701-7397 & 7-11-94 :11:17aM : RoOv F. RESTON. INL- RO

%o #: 2398101

MRO2 B0UTH WELL 4-19-%4 10:00

DATE SAMPLED:
DATE RECEIVED:

LAR 8: A4D150023-002 w-1
MATRIX: WATER
R * e 2 » - e = = « GC/ME Volatiles - - - - -
1 0P 2
RESOULT REPORTING
RARNMETER —lug/l)  __LIKIT METHOD
Agrolein ND 50 USEPA 624
Acrylonitrile RrD 50 USRPA 624
Bensane WD s.0 USEPA 634
Bromodichloramethane D 5.0 USEPR 624
Bromgform HD 5.0 USEPA 624
Bramomethane D 10 USEPA 624
Carbon tetrachleride XD 5.0 USEPA 624
Chicrobensens D s.0 USEPA 624
Dibromochloromethane ®D 5.0 USKEPA 62¢
Chloroethane ) /9] 10 USEPA 624
2-Chloroethiyl viny. ather R 10 USEPA 624
Chloroform oD 5.0 USKEPA 624
Chloromsthane ND 10 USEPA 624
1,2-Dichlorchansens 0 5.0 USEPA 624
1,3-.-Dichlorobenzene XD 5.0 USEPA 624
1,4 -Dichlorobenzene ND 5.0 USEPA 624
1,1-pichloroethane 59 5.0 USRPA £24
1,2-Dichloroethane .19} 5.0 USEPA 624
1, 1-Dichlorosthene 6.4 5.0 USEPA 6324
1,2-Dichlorcetbans, Total 6.7 5.0 USEPA 624
1,2-Dichloropropans nwo 5.0 UBEPA 6824
cis-1,3-Dichloropropene D 5.0 USEPA 624
trans-1,3-Dichlaropropene 9] 5.0 USEPA 624
Rthylbensene . o] 5.0 USEPA 624
SURROGATE RECOVERY k4 ACCEPTABLE LIMITS
1,2-Dichloroethane-de (-] ] ( 73 - 118)
Toluanse -d8 102 { 92 - 109)
Aramcflucrobenzens - - .. 98 { 85 - 108)

NOTE: A8 RECEIVED
ND NOT DETECTED AT THIR STATED REFORTING LT

P Y X ) SN ) "

BXTRACTION-
ANALYSIS DATE
04/20/94

04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94¢
04/20/94

04/20/94
04/20/94¢
04/20/94

04/20/94¢
04/20/94
0¢/20/9¢

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/9¢

04/20/94
04/20/94
04/20/94

4
4

L G

719/
219/

QC
BAT!

411
411«
412t

411¢
411
411

4111
4111
4211

411
411
411

4111
411
411t

411
412
411

4114
4124
411(

41U
41U
411
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SENT BY:CONCEPT 61v-701-7387 ¢ 7-11-94 111:174% ¢ ROY F RESTON. INC- Rut Fo o RIaiod, INC = 7

EXCO EOUESKWAREES CO.

MRO2 SOUTE WELL 4-19-%4 10:00

WO #: M2398101 W1 DATE SAMPLED:  4/18/
LAB #: A4D190023-002 DATE RECEIVED: 4/19/
MATRIX: MATER

------------------ GC/MS Volatllag - - « - « « = = = =« - - < . o . .

2 OF 2
RESULT REPORTING EXTRACTION- Qc

PARAMETER —tug/n) _ LIMIT METHOD ANALYSIS DATE PRAT
Trichloroflucromethane HD 5.0 USEPA 624 04/20/94 411
Methyliene chloride ) 12} 5.0 USSPA 624 04/20/94 411
1.1,2,2-Tecrachloroethane KD 5.0 USEPA 624 04/20/94 411
Terrachloroethene ND §.0 USEPRA 624 04/20/94 411
Toluene ND 5.0 USEPA 624 04/20/94 411
1,1,1~-Trichlorcethans 23 5.0 USEPA 624 04/320/94 411
1,1,3-Trichloroethane  21] 5.0 USEPA 624 04/20/94 411
Trichloroethens 46 5.0 USEPFA 624 04/20/9%4 411
Xylenes, Total KD 5.0 USBPA 624 04/20/54 411
SUEROGATE RECOVERY L] ACCEPTABLE LIMITS
,2-Dichlarcechane -g4 88 {( 73 - 118)
Toluene-ds 102 { 82 - 109)
Bromoflucrcbenzene - - 928 ( 85 - 1D8)

NOTE AS RECEXIVED
ND NOT DETECTED AT THE STATED REFORTING LIMIT



SENT BY:CONCEPT 610-701-7597 : 7-11-94 ;1.:17AM @ ROY F. WESTON. INC- ROY F.

EXCC EOUSEWARES CO.

MRO2 SOUTE WEIL 4-19-34 10:00

RESTON. IX. = b 1t

o

WO #: M2292102 w—{ DATE SAMPLED:  4/19/94
LA #: AAD190023-002 DATE RECRIVED: 4/19/94
MATRIX: MRTIER

..... -----------.-ccmvohtuu----------------.--'

RESULT REPORTIRG BXTRACTION- QC

RARANETER N {1 1- 75 /) B 7 ¢ -+ & J METHOD ANALYSIS DATE RATIH
Vinyl chloride XD 1.0 USEPA 624M 04/20/9¢ 4111094
SURROGATE RECOVERY | 4 ACCEPTARLS LIMITS

Bromoflucrobensens 107 [ 86 - 118)

1,3-Dichlorvethane~d4 101 ( 7¢ - 114)

Tolusne-Ads : 99 ( 88 - 110)
NOTE AS RECEIVED

MND NOT DETRCTED AT TME NTATED RXFUSTING LIST

-ﬁ------
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SENT BY:CONCEPT 61¢-701-7397

MRO3 EFFLUENT FROM AIR STRIPPER 4-159-94 10:00

wo #: ¥M2355101
LAR #: AeD1%0023-003
MATRIX: WATER

Acrolein
Acrylonitrile
Benzene

Aromodichloromethane
Bromaform
Brogpomethane

Carbon tetrachloride
Chlorobenzens
Dibraomochloromethane

Chloroethane

2-Chloroechyl vinyl ether

hloroform

Chloromethane
1,2-Dichlorcbenzene
1,3-Dichlorcbenzene

1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane

1,1-Dichlorcechens

1,3-Dichloroethens, Total

1,3-Dichloropropans -

cis-1,3-Dichloroproupene
trans-1, 3-Dichloropropane

Ethylbenzene
S ‘TE_RE RY
1,32-Dichloxcethane-ds4

Toluene-d8
Bramofluorabenzene

NOTYE: AS RECKIVED

EXCO EOUSEWARRS CO.

© 7-11-84 :11:17Ax @ ROY F. RESTON. INC- ROY T

624
624
624

624
624
624

624
624
624

624
624
624

624
634
63¢

624
624
624

624
634
€24

€34
624
634

-« - - - GC/MS Volatilas
107 2

RESULT REPORTIRG

(ug/L)  _ LIGT  METHOD
XD 50 USERA
RD 1) USEPA
b i0) 5.0 USBPA
HD 5.0 USEPA
XD 5.0 USBPA
KD 10 USBPR
) 19) 5.0 USEPA
ND 5.0 USEPA
ND 5.0 USEPA
ND 10 USEPA
ND 10 USBPA
ND S.0 USEPA
RD 10 USERA
KD 5.0 USEPA
RD 5.0 TUSEPA
KD 5.0 USEPA
ND 5.0 USEPR
KD 5.0 USEPA
ND 5.0 USRPA
ND 5.0 USKPA
ND 5.0 USEPA
XD S.0 UBREA
ND 5.0 USKPA
ND 5.0 USEPA

) ACCEPTABLE LIMITS

9 { 73 - 118)

98 ( 92 - 109)
-. 100 {( 85 - 108)

ND NOT DETECTED AT THR STATED REPORTING LIMET

RESTON. INC. 5 » uc

DATE SAMPLED: 4/19/94
DATE RECEIVED: 4/19/94
EXTRACTION- cc

ANALYSTS DATE BATCH

04/20/94 4110117
04/20/9¢ 4110217
04/20/9¢ 4110117

04/20/94 4110117
04/20/94 4110117
04/20/94 4110117

04/20/94 4110117
04/20/54 4110117
04/20/94 4110117

04/20/94 4110117
04/20/94 4110117
04/20/94 4110117

04/20/94 4110117
04/20/94 4110117
04/20/94 €110117

04/20/94 4110117
04/20/94 4110117
04/20/94 4110117

04/20/94 4110117
04/20/94 4110117
04/20/9% 4110117

04/20/594 4110117
04/20/94 4110117
04/20/94 4110115




SENT BY:CONCEPT 610-701-7597

v 7-11-34 (11:

EXCO EOUSEMARES CO.

1742 ¢ ROY T.

RESTON. INC- ROY .

MR03 EFFLUENT FROM AIR BTRIFPER 4-19-9¢ 10:00

WO §: ¥M2399101
LAB #: A4D190023-003
MATRIX: WATER

RESULT

Trichloroeflucromethane
Methylene chloride
1,1,2,2-Tecrachlorosthane

Tetrachlorosthane
Toluane
1,1,1-Trichloroethans

1,1,3-Trichloroethane
Trichlorcethene
Xylenss, Total

SURROGATR RECOVERX

1.2-Dichlorcethane-ds 89
Tolusne-d8 38
Bramoflucrobensens - - - 100

|l

NOTL AS RECEIVED
ND NOTDETECTED AT THE ATATED REFORTING LDET

GC/MS Volatiles
2 OF 2
REPORTING

DATE SANPLED:
DATE RECEIVED:

EXTRACTION-

— e/ __LOOT METHOD ANALYSIS DAJE RATLH

RESTON. INC. :3lu .

4/19/9
4/19/94

Qc

5.0 USEPA 624 04/20/94 411011
5.0 USEPA 6§24 04/20/94 4110117
5.0 USBPA 624 04/20/94 uzoul
5.0 UBEPA 624 04/20/94 411011
S.0 USEPA 62¢ 04/20/9¢ 4110117
5.0 DSEPA 624 04/230/94¢ uxonl
5.0 USEPA 624 04/20/9¢ 411011
8.0 USEPA 624 04/20/9¢ 4110117
5.0 USEPA 624 04/20/94 umn.
ACSEPTABLE LIMITS

( 73 - 118)

( 92 - 109)

( 8s - 108)

-0-----
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SENT BY:COMEPT 61uv-7ui-7387 & 7T-11-84 :il:lsax ¢ ROY F. RESTON. INC- ROY F.OREdION. ihwomal oo

EXCO HOUSEWARES CO.

MR03 EFFLUENT FROM AIR STRIPPER 4-19-94 10100

WO #: M2399102 DATE SAMPLED: 4/19/94
LAB #: A4D190023-003 DATE RECRIVED: 4/19/94
MATRIX: WATER

--------- “ - e s = a e . - GC/ME Volatiles - - - = = e = o s e s .-~ 0. . .

RESULT REPORTING EXTRACTION- Qc

PARAMETER —dua/l) . LIMIT METHOD ARALYSIS DATE BATCH
Vinyl chloride ND 1.0 USEPA 624X 04/20/94 4111094
SURROGATE RRCQVERY ¥ ACCEPTABLE LIMITS
Bramofluorcbenzens 104 { B6 - 115)

1,2-Dichloroethans-d¢ 95 ( 76 - 114)
Toluene-ds : 97 ¢ 88 - 110)

NOTE: AS RECEIVED
ND NOT DETECTED AT THE STATED REFORTING LDMIT

ND



SENT BY:CONCEPT 610-701-7587

WO #: M3400101
LAB §: MD190023-004
MATRIX: WATER

EXC0 EOUSEWARES CO.

-

MRO4 OUTPALL 8001 4-19-84 10:00

...... v % « o e = = « =« = « GC/MB Volatiles
1 OF a
RESTULT REPORTING
EARRMETER —lug/L) . _LIMIT
Acrolein RD 50 USEPA 624
Acrylomitrile o) $0 USEPA 624
Benzans ND 5.0 USEPA 624
Bromodichloramathane 18] 5.0 USEPA 624
Bramoform HD 5.0 TUSEPR 634
Bromocmathans 1] 10 USEPA 624
Carbon tetrachloride . 11} 5.0 USEPA 624
Chlorobsnsens XD s.0 USRPA 624
Dibromochloramethane ND 5.0 USBFA 624
Chloroathane ND 10 USEPA 624
2-Chlaroscthyl vioyl ether ND 10 TUSEPA 624
Chloroform KD $.0 USEPA 62¢
Chloromethane [ o] 10 USEPA 624
1,2-Dichlorcbenszene ND s.0 USEPA 624
1,3-Dichlorabenzene KD 5.0 USEPA 624
1,4-Dichlorchensene ¥D 5.0 USEPA 624
1,1-Dichloroechane XD 5.0 USEPA 624
1,2-Dichloroesthane WD 5.0 USRPA 624
1,1-Dichlorocathens ED 5.0 USRPA G246
1,2-Dichlorcethene, Total ED 5.0 USEPA 624
1,2-Dichloropropane ND 5.0 USEPA 634
cis-1l,3-Dichloropropens D 5.0 USEPA 634
trans-., 3-Dichloropropene ND 5.0 USEPA 624
Bthylbenszene XD S.0 USEPA 634
SURROGATE EECOVERYX ] ACCEPTABLE LIMITS
1,2-Dichloroethane -d4 88 { 73 - 118)
Toluene-ds 98 ({ 92 - 109)
Sromafluorobanzens 101 (- 88 - 108)

ND NOT DETICTED AT TEE STATED REPORTING LIMET

. T-11-94 ;11:18aM : ROY F. WESTON. INC- RO F. RESTON. 1N

ANALYSIS DATK

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/54
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

04/20/94
04/20/94
04/20/94

4/19/9%4
4/19/9¢

TThe e~

o«
BATCH

411C117
4110117
4210117

4110217
4110117
4210117

4110217
4110117
4110117

4110117
4110117
4110117

4110117
4110117
4110117

4110117
4110117
4110117

4110117
4110117
4120117

4110117
4110117
4110117

-‘--




SENT BY:CONCEPT 610-701-7587

WO #: M2400102
LAB #: A4D190023-004
MATRIX: WATER

PARAMETER
Vinyl chlerids

SURROGATE RECOVERY
Bromofluorcbenzene

1,2-Dichloroethane-d4
Toluene-d8 .

NOTE: AJ RECEIVED

© 7-11-94 ;11:184M : RUY F. §ESTON. INC- RUY F. KESTON. 1. i%ia it

EXCO BOUSEWARES CO.

MRO04 OUTYALL #001 4£-19-94 10:00
DATRE SAMPLED: 4/19/94
DATE RECEIVED: 4/19/54

------ CO/M8 Volatilas - = - = = = - = = « < o 4 0 a2 .
RESULT REPORTING BXTRACTION- QcC
—f(ug/L)  _ LyMxT ANALYSIS DATE BATCH
KD 1.0 USEPA 634K 04/20/94 4111054
X ACCEPTABLE LIMITS
100 { 86 - 115)
94 ( 76 - 114)

-- 99 ( 88 - 110)

ND NOT DETECTED AT THE STATED REPFORTING LIMIT




SENT BY:CONCEPT 6lu-7ul-7387 & 7-i1-84 (11:10aM . KUt F. RESTON. INC- KO DL osEioN. oM e2lc oo |

MRO4 OUTPALL #001 4-19-%¢ 10:00

WO #: M2400101 DATE SAMPLED ; €/19/94 ©

LAD #: A4D190023-004 DATE RECEYVED: 4/29/5%
MATRIX: WATER

--------- --~-----.oc/usvoueuu-------------------.

2 OF 2
RESULT REPORTIRG EXTRACTION- oc
i

Trichlorofluoramethans o] S.0 USEPA €3¢ 04/20/94 4110117
Mathylens chloride HD 5.0 OSEPA €24 04/20/94 4110117
1,1,2,2-Tecrachlorcethane ND 5.0 USEPA &3¢ 04/20/94 4110117.
Tetrachloroceathane KD 5.0 USEPA 624 04/20/94 41301217
Tolusne KD 5.0 USEPA €24 04/20/94 4110117
1,1,1-Trichlorovsthane 11 5.0 USEZPA 624 04/20/%4 4110117'
1,1.2-Trichloroethane XD 5.0 USEPA 624 04/20/94 4110117
Trichloroceathane 4.1 J 5.0 USEPA €24 04/20/9%4 4110117
Xylenes, Total XD 5.0 USEPA 624 04/20/94 4110;17.
SURROGATE RECOVERY X ACCXPTARLE LIMITS
1,2-Dichloroethane-d¢ a8 ( 73 - 119)
Toluene-ds 98 ({ 92 - 109)
Bromofluorobenzens -- 102 {- as - 108)

NOTE: AS RECEIVED
ND NOT DETECTID AT THE STATED REFORTING LDAT

! ESTDMATED VALUE (ETECTEDS, SUT BELOW QUANTITATION LIMIT.

4
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EKCO HOUSEWARES, INC. - MASSILLON, OHIO i

SAMPLE ANALYSIS LOG _r:

TNFLUENT| PUMPING | SOUTH WEL.1, | TOTAL. EFFLUENT PUMPING | SAMPLE | TOTAL GAL. OUTFALL SAMPI,Eé
TO AIR RATE AT | W-10" MELL | WEIGHT OF FROM AIR RATE AT | ANALYSTY OF WATER #001 ANALYS
STRIPPEH] TIME OF | ANALYSIS vec's TO STRIPPER ]} TIMR OF] (ug/L) | TREATED TO DISHCARGE | (ug/L) &
izh SAMPLES | SAMPLES DATE Samples

Al 2ok (90 N, 228 WD o Sool Z-359% i,
2mfraccpl B2 N |S8 00, Ao P 2 200 [aaual®
Y. A0 [S.08 -\ o, Srieiek il e sk
:3-93| 506 1004.0) 7.0 tbs 6-3-93 | Sunatm Yauftlas ool | 6393 =
o193 | Staocemd 94.0% | 10,3 e G-1-93 | sacem) AP | ®iend o193 [ g®
“31-93 Ger] 925.3 1 11.Y1bs ' 22,046, %0 1413 ﬂwﬁdi
993! 5i56P4 63,4 | 0.1 lbs 2 2:9-93 31%22
9-2-93] Youe 100.6 | 0.6 ks | 16260 400 9-2-13 L«um;
0-1-93 0E.G | Uiy | 13.6m s00 10-1-13 Lfl.gf
1-3-93 [Nay R4 lbg Buglt 112 ¢ 20a] 1:3-93 | G3ug,
13-1-93] 3006p] 1262 | 1.6 Ibs d_ND |12, 11320 12-1-93 | 2uq
1-13-94 |S06em| 223 1.2 1bg &-(3-99 | 5% ‘2“8’5 |37 50,000 1-13-94 eq.,gl;
2-1-94 | 06eA 1238 | 10 ks M- | 0G| Sugll| 22341 g0 Q-1 -9y H‘lug;i
3-3-94 [ Sweem | 10R]) 13.0 iks 3-3-94 stcormk ND 17642400 3-3-9 | 49 g
1-A-9 14,0 1 -R-94 Seed NO |; H-13-9% ug,
AT {5356 1170 Olbs H4-R-94 [S3 _Em&i

¥ Estinmaled (Sosthwxll mmeter Not woorks
TSI Aoc, or WY 10 wel) onh/

'n:(J




F.KCO HOUSEWARES, INC.

SAMPLE ANALYSIS 1.0G

-~ MASSILLON, QlI10Q

w

SOUTH  |WATER  JPUMFPING TOTAL GAl.. |SAMPLE w-10" WATER ernuc TUTAL GAL. | SAMPLE é
WELL LEVEL AT|RATE AT OF WATER ANALYSIS WELL LEVEL AT RATE At OF WATER ANALYSIS o
SAMPLES |TIME OF ]TIME OF TREATED 10 |[(ug/lL) SAMPLES | TIHME OF | TIME OF TREATED TO | (ug/1.) =
SAMPLE SAHPg DATE SAMPLE | SAMPLE JATE 5
zasal2e  Riedpe AR Lsmﬂj’\' 2% CPm M IEKD. o
AR 2306k DU v 3299 39 [aocpn Wb\ ik
L Y e s ] .

LA N2 1200cim 1S 32 00| N il den W BOGDN R 1cenes ’
-3-93] 120" 0 L 5-3-93 QS | 056 u 14,333, =
G-l-931 us' | 2306AM| 9 N GA-93] GR' | 30 G102 ca3.000 I
T3 it | 9,553,000 194 pglL. T--931 23' | Aoagmtanad Oult| =
8993 105’ | 210G6Pmin 237,000 | | 29131 85’ Miﬁmﬂ%&_a
9-3-93/105* | 190GPm 55000y 140 e L q-2.4: L | 300 6pm] 10 205 60 (660, .
C

0-1-93 | 10! | 1156Pm | 7 nﬁ_uah_ iort-13] 20' | R99 Gemj ! -
1393 oo |° 2006 Soastn) ¥ u-3-93) 95" | 2946mln Iy S
2-1-93| 95! toelt nPcru;t;):‘t, . ' §
11394 90" | 3c06enT"] 13,00 000 136 y0lt| .
am-94) 90' [ IMs6pm| 9 612 oo 138...-51. v
=

339] @' | M456PM | osey oonl 1Y
L9 ' lauscently, 1 ——
.__;li 125" |45 Gen _|01,QQQ_'-LL..81L i
z

® Ld_,m{gd (R;mr me{(‘r 'o? nok Wt knj)

t meter net work: nt'(5
IPJ et €erc lnonlﬂ(

s{unatté)

d)- -
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REW Batch Number: 9203G477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 1b
Cust 1D: 1-7-GNW 1-7-6W 1-8-GM D-4-30-GHW D-4-30-GW D-4-30-GMH
RFW#: 001 001 DL 002 003 003 DL 003 DL
Toluene 1 U NA 1 U 1 U NA NA
Chlorobenzene 1 U NA 1 U 1 U NA NA
Ethylbenzene 1 U NA 1 U 1 U NA NA
Styrene 1 U NA 1 U 1 U NA NA
Xylene (total) 1 U NA 1 v 1 v NA NA

*= Qutside of EPA CLP QC Timits.




‘B Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LISY Report Date: 04/20/92 10:5%1
REW Batch Number: 92036477 Client: Ekco Houseware Wo rder: 2994-02-03-0000 Page: 1la
Cust 1D: I-7-64 1-7-GM I-BS-GH D-4-30-6M D-4-30-GNW D-4-30-6W
Sample RFWS: 001 001 DL 002 003 003 DL 003 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
: D.F.: 1.00 20.0 1.00 1.00 20.0 400
' Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 9 % 9% % 104 % 106 % 99 % 101 %
Surrogate Bromofluorobenzene 102 % 9% % 99 % 84 * % 9% % 100 %
Recovery 1,2-Dichloroethane-d4 83 % 89 % 7% 83 % 9% % 94 %
-----.-----.--.-.---------------------.-.----fl-----..-----fl------------fl.-----.----.fl-.------.--.f‘--.------.-.fl
Chloromethane 2 v NA 2 U 2 U NA NA
Bromomethane 2 u NA 2 v 2 U NA NA
Vinyl Chloride 1V NA 1 U 1 U NA NA
Chloroethane o NA 2V 2 v NA NA
Methylene Chloride 3 UL NA 3 s U NA NA
Acetone 2 u NA 2 U 2 v NA NA
Carbon Disulfide 1 v NA 1 v 1 v NA__ NA
1,1-Dichloroethene e NA 1 v £ <10 NA
1,1-Dichloroethane E 140 - 1 U 3 910 NA
1,2-Dichloroethene {total) 1 u A 1 U E 30 NA
Chloroform 1 v NA 1 v b N NA NA
1,2-Dichloroethane 1 U NA 1 v 1 U NA NA
2-Butanone 2 U ~NA 2\ 2\ NA - NA
1,1,1-TrichToroethane 7l NA 1 U E E ‘9700 '
Carbon Tetrachloride 1 U NA 1 v 1 U NA NA
Vinyl Acetate 2 U NA 2 v 2 u NA NA
Bromodichloromethane 1 U NA 1 v 1 0V NA NA
1,2-Dichloropropane 1 v NA 1 U 1V NA NA
cis-1,3-Dichloropropene 1 v NA 1 v 1 v NA NA
Trichloroethene vi4 NA 1 E E £
Dibromochloromethane 1 UV NA 1 U 1 U NA NA
1,1,2-Trichloroethane 1 v NA 1 U 1 U NA NA
Benzene 1 U NA 1 v 1 U NA NA
Trans- lT—Dichloropropene 1 v NA 1 U 1 v NA NA
Bromoform 1 U NA 1 v 1 U NA NA
4-Methyl-2-pentanone 2 v NA 2 U 2 U NA NA
2-Hexanone 2 v NA 2V 2 VU NA NA
Tetrachloroethene 1 U NA 1 v €« NA NA
A \5‘).“ ~letrachloroathans 1 v NA 1 v 1 U NA NA
*e siéa of EPA CL? OC . . P -




- mm = - -_ G5 50 0 Gu 0w oM 0N B W -%- -

RFW _Batch Number: 92036478 Client; Ekco Houseware Work Order: 2994-02-03-0000 Page: 8b
Cust ID: VBLK BS

RFW#: 92GVE092-MB1

133

Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Styrene
p-Xylene
m-Xylene
o-Xylene
Bromobenzene
1,2,3-Trichloropropane
Isopropylbenzene
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Acetone

Carbon Disulfide
2-Butanone
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone
2-Chloroethylvinylether

*= Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
REW Batch Number: 92036478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 8a .

Cust 1D0: VBLK BS 60
«i

Sample RFW#: 926VE092-MB]

Information Matrix: WATER
D.F.: 1.00
Units: UG/L

Bromofluorobenzene ‘116 %
----.-------.---.--.---.-----.-------—-------fl ------------fl ------------fl -----------.fl ---------..-fl ------------f‘
Dichlorodifluoromethane 0.3
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
2,2-Dichloropropane
trans-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Bromodichloromethane
Dibromomethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,2-Dibromoethane
1,1,2-Trichloroethane
Benzene
1,3-Dichloropropane
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane___
Toluene

*o Qutside of EPA CLP QC Vimits.
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Roy F. Weston, Inc. - Gulf Coast Laboratorfies

VOLATILES BY GC/MS, HSL LIST Report Date: 02/25/92 14:49
RFW Batch Number: 92026419 lient: re Work Order: 2994-02-02-0000 Page; la ™
-4
Cust 1D: Trip Blank Trip Blank FB-L-3 F8-L-3 -1 L-1 o
m
Sample RFWH: 001 002 003 003 DL 004 004 DL &
Information Matrix: WATER WATER WATER WATER WATER WATER <
0.F.: 1.00 1.00 1.00 4.00 1.00 5.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 00 % 103 % 105 % 102 % 03 % 0¥ %
Surrogate Bromofluorobenzene 97 % 101 % 105 % 107 % jo4 % 109 %
Recovery 1,2-Oichlorosthane-d4 .99 % 101 % 106 % 105 % 104 % 112 %
SRESEEoam ----.-.-----------n-f]--------.---f‘. - -f] fl- fll n
Chloromethane 2 v 2 U 2 v NA 2 v NA ..
Bromomethane r 2 v 2 v NA 2 v NA .
Yinyl Chloride 1 U l1 U 1 U NA E el o
Chloroethane 2 v 2 U 2 u NA 2 U NA T
Methylene Chloride 1 0.9 J 5 NA 1 '(JA KA ®
Acatone 6 2 U e v NA 2 NA .
Carbon Uisulfide 1 U 1 U 1 v NA 1 U NA .
1,1-Dichloroethene 1 U 1 U 1 U NA g NA -
1,1-Dichloroethane 1 U 1 v 1 v NA £ 59 ' &
1,2-Dichloroethene {tolal) 1 U 1 U 1 v NA 1 90 !
Choroform 1 U 1 U 2 NA 1 v NA
1,2-Dichloroethane 1 U 1 U 1 U NA 10 NA
¢-Butanone 2 U 2\ 2 v NA 2 U NA
1.1,1-Trichloroethane 1 U 1 U 1 U NA e NA
Carbon Tetrachloride 1 U 1 U 1 v NA 1 U NA
Vinyl Acetate 2 u A 2 u NA 2 U NA
8romodichloromethane 1 U 1 U 1 U NA 1 0 NA -
1,2-Dichloropropane 1 v 1 U 1 v NA 1 0 NA !
cis-1,3-Dichloropropene 1 U 1 U 1V NA 1 U NA c
Trichloroethene 1 U 1 U E 26 £ E 7
Dibromochloromethane 1 U 1 U 1 u NA 1 U NA 20
1,1,2-Trichloroethane 1 U 1 U 1 U NA 1 U NA =
Benzene 1V 1 v 1 U NA 1 U NA ™
Trans-1,3-Dichloropropene 1 U 1V 1 U NA 1 ¢ NA -
Bromoforn 1 v 1 U 1 v NA 1 U NA A
§-Methy1-Z-pentanone 2 U 2 u 2 U NA 2 U NA =
2-Hexanone 2 U e u 2 U NA 2 u NA 7
Tetrachloroethene 1 U 1 v 1 v NA 1 v NA —
1,1,2,2-Tetrachloroethane 1 v 1 v 1 u NA 1 v NA ~

*= Qutside of EPA CLP QC Vimits.
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MM " 5. .
Cust ID: Trip Blank Trip Blank FB-L-3 L-1 L-1 "
RFWS: 001 002 003 OL 004 004 OL 4
oo
Yoluene B U 7 NA T U M fn
Chlorobenzene [ 1V u NA 1 U NA "cd'
Ethylbenzene 1 U it v U NA 1 v NA
Styrene 1 U 1V u NA 1 U NA
Xylene (total) 1 U 1 U u NA 1 u NA
*a Outside of EPA CLP QC Tin(ts.
;'.'
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REW Batch Number: 91096724 Client; Ekco Houseware Work O 1 2994-02-03-0000 age: 5b
Cust ID: VBLK BS VBLK VBLK 8BS VBLK VBLK BS
RFWH: 916VC313-MB1 918VB342-MB1 91GVB342-MB1 916VB343-MB1 91GVB343-MB1
Toluene 05 % 50 92 % 510 98 %
Chlorobenzene 108 X% 5 U 9% % 5 U 9 %
Ethylbenzene 5 U 5 U 5 U 5 U 5 U
Styrene 5 U 5 U 5 U 5 U 5 U
‘Xylene (total) 5 U 5 U 5 U 5 U 5 U
2-Chloroethylvinylether ' 10 U 10 U 10 U 10 U 10 U

*= Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07
REW Batch Number; 91096724 Client: Ekco Houseware Work Order:; 2994-02-03-0000 Page: 5a
Cust 1D: VBLK BS VYBLK VBLK BS VBLK VBLK BS
Sample RFWI: 916VC313-MB1 91GVB342-MB1 91GVB3I42-MB1 91GVB343-MB1 91GVB343-MB1
Information Matrix: SOIL WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00
Units: ug/Kg ug/L ug/L ug/L ug/L
ToTuene-d8 - 96 % joi % 101 % % % jos %
Surrogate Bromofluorobenzene 9 % 102 % 107 % 107 % 118 * %
Recovery 1,2-Dichloroethane-d4 105 % 93 % 104 % 101 % 112 %
-------.-----.---------------------------.---fl ------------fl ------------fl ------------fl ---.--------fl FEREEEEEC NSNS fl
Chloromethane 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U jo U 10 U
Vinyl Chloride i0 U 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U
Methylene Chloride 85 B S U 5 U 5 U 15
Acetone 3] 17 10 U 10 U 10 U
Carbon Disulfide 5 U 5 U 5 U 5 U 5 U
1,1-Dichloroethene 101 % 5 U 85 % 5 U 90 %
1,1-Dichloroethane 5 U 5 U 5 U s U 5 U
1,2-Dichloroethene (total) 5 U 5 U 5 U 5 U 5 U
Chloroform 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U S U
¢-Butanone 10 U 10 U 10 U 10 U 10 U
1,1,1-Trichloroethane 5 U 5 U 11 5§ U 5 U
Carbon Tetrachloride 5 U 5 U 5§ U s U 5 U
Vinyl Acetate 10 U 10 VU 10 U 10 U 10 U
Bromodichloromethane 5 U 5 U 5 U s U S U
1,2-Dichloropropane 5 U 5 U 5 v 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 v 5 U 5 U
Trichloroethene 111 % 5 U 246 * % 5 U 99 %
Dibromochloromethane s U 5 U 5 U 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 5 U
Benzene 118 % s U 9% % 5 U 103 %
Trans-1,3-DichToropropene 5 U 5 U 5 U 5 U 5 U
Bromoform 5 U 5 U 5 U 5 U 5 U
4 -Methyl-Z-pentanone 10 U 10V 10 U 10U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 5 U 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane 5§ U s U L3 5 U 5V

*a Qutside of EPA CLP QC Timits.




REW Batch Number: 91096724 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page;: 4b

Cust 1D: SBO7-FB VBLK VBLK BS VBLK VBLK BS VBLK

RFWE: 013 91GYB338-MB1 91GVB338-MB1 91GVB339-MB1 91GVB339-MB1 91GVC313-MB1
Toluene 5 1T 5 U 82 % - 85 % 5 U
Chlorobenzene 5 U 5 U 93 % 5 U 93 % 5 U
Ethylbenzene 5 U 5 U 5 U 5 U 5 U 5 U
Styreéne 5 U 5 U 5 U 5 U 5 U 5 U
Xylene (total) 5 U 5 U 5 U 5 U 5 U 5 U
2-Chloroethylvinylether 1o 10 U 10 U 10 U 10 U 10 U

*= Qutside of EPA CLP QU Timits "
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07
REW Batch Number; 91096724 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4a
Cust 1D: $B07-FB yBLK VBLK BS VBLK VBLK 8BS vBLK
Sample RFWI: 013 91GVB338-MB1 916YB338-MB1 91GVB339-MBI 91GVB339-MB1 916VC313-MBI
Information Matrix: WATER WATER WATER WATER WATER SojL
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/Kg
Toluene-d8 102 % % % 99 % 9% % 9% % 9T %
Surrogate Bromofluorobenzene 102 % 9% X 107 % 103 % 110 % 97 %
Recovery 1,2-Dichloroethane-d4 9 % 98 % 112 % 95 % 106 % 9 %
Chloromethane 10 U 10 VU 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 ¥ 10 U 10 U 10 U 10 U
Vinyl Chloride 10 U 10 U 10 U 10 U 100 10V
Chloroethane 10 U 10 U 10 U 10 U 10 VU 10V
Methylene Chloride 5 U 5 U 37 1 5 U 10
Acetone 10 U 10 U 10 U 12 32 B 10 v
' Carbon Disulfide s U S U s U 5 U 5 U 5 U
‘ 1,1-Dichloroethene 5 U 50 72 % 5 U 64 % 5 U
1,1-Dichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethene (total) 5 U 5 U s U 5 U 5 U s U
Chloroform 5 U 5 v 5 U 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U s U 5 U 5 U
2-Butanone 10 U 10 U 10 VU 10 U 10 U 10 U
1,1,1-Trichloroethane 5 U S U S U 5 U 5 U 5 U
Carbon Tetrachloride 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Acetate 10 U 10 VU 10 U 10 U 10 U 10 U
Bromodichloromethane 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 50 5 U LI | 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5V 5 U
Trichloroethene 5 U s U 88 % 5 U 8l % 5 U
Dibromochloromethane 5 U 5 v 5 U 5 U 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 5 v 5 U
Benzene 5 U S v 97 % 5 U 92 % 5 U
Trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U 5 U
Bromoform s U s U 5§ U 5 U 5 U 5 U
4-Methy!-2-pentanone 10 U 10 U 10 U 10 v 10 U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 5 U 5 u 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U s U 5 U 5 U 5 U s U

*« Qutside of EPA CLP QC Vimits.
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. : useware ____Work Order: 2994-02-03-0000 Page; 3b
Cust 1D: SB07-04-06 $B07-00-02 R-2-6M R-2-6HW 1-5-GH 1-6-6MW
RFW#: 008 MSD 009 010 010 DL 011 012
Toluene 9 X 6 U 510 NA 5 U 5 U
Chlorobenzene 88 % 6 U 5 U NA 5 U 5 U
Ethylbenzene 6 VU 6 U 5 U NA 5 v 5 U
Styrene 6 U 6 U 5 U NA 5 U 5 U
‘Xylene (total) 6 U 6 U 5 U NA . 5 U 5 U
2-Chloroethylvinylether 1 12 v 10 VU NA 10 U 10 v
*= Qutside of EPA CLP QC Vimits. - SerEn ' -
TP V27 7K ML
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07
a : : o Housew 0 ; 2994-02-03-00 Page; 3a

Cust ID: SBO7-04-06 $B07-00-02 R-2-6W R-2-GM I1-5-6W 1-6-6W

Sample RFWE: 008 NSD 009 010 010 DL 011 012

Information Matrix: SOIL SOIL WATER WATER WATER WATER

D.F.: 1.00 1.00 1.00 10.0 1.00 1.00

Units: ug/Kg ug/Kg ug/L ug/L ug/L ug/L
Toluene-d8 107 % 107 % 100 % o5 % 101 % ol %
Surrogate Bromofluorobenzene 88 % 85 % 99 % 109 % 101 % 104 %
Recovery 1,2-Dichloroethane-d4 98 % o1 % 9 % 13 % 9 % 97 %
Chloromethane 11 U 12 U 10 U NA 10 U 10 U
Bromomethane 1 u 12 U 10 U NA 10 U 10 U
Vinyl Chloride 11 v 12 U 130 NA 10 U 1oV
Chloroethane 11 Vv 12 U 10 U NA 10 U 10 U
Methylene Chloride 33 8 47 B s U NA 5 U LI
Acetone 100 37 ¥ 46 B NA 10 U 10 U
Carbon Disulfide 6 U 6 U 5 U NA 5 U 5 U
1,1-Dichloroethene 70 % 6 U 51 NA 5 U 5 U
1,1-Dichloroethane 6 U 6 VU E2H0 240 9w ! 5 U
1,2-Dichloroethene {total) 3 210 E'%5? 180 5 U 5 U
Chloroform 6 U 6 U 5 U NA 5 U 5 U
1,2-Dichloroethane 6 U 6 U 5 U NA 5 U 5 U
2-Butanone 11 U 12 VU 10 U NA 10 U 10 U
1,1,1-Trichloroethane 6 U 6 U 16 NA 5 U 5 U
Carbon Tetrachloride 6 U 6 U 5 U NA 5 U 5 U
Vinyl Acetate 11 U 12 U 10 U NA 10 U 10 U
Bromodichloromethane 6 U 6 U 5 U NA 5 U s U
1,2-Dichloropropane 6 U 6 U 5 U NA 5 U 5 U
cis-1,3-Dichloropropene 6 U 6 U 5 U NA 5 U 50
Trichloroethene 99 % 210 E 160 760 5 U L)
Dibromochloromethane 6 U 6 U s U NA 5 U 5 U
1,1,2-Trichloroethane 6 U 6 U 5 U NA 5 U 5 U
Benzene 9% % 6 U S U NA s U 5 U
Trans-1,3-DichToropropene 6 U 6 U 5 U NA 5 U 5 U
Bromoform 6 U 6 U 5 U NA 5 U 5 U
4-Methy!-Z-pentanone 11 v 12 U 10 U NA 10 U 10 U
2-Hexanone ' 11 U 12 U 10 U NA 10 U 10 U
Tetrachloroethene 6 U 6 VU S U NA 5 U S U
1,1,2,2-Tetrachloroethane 6 U 6 U 5 U NA 5 U 5 U

*« Qutside of EPA CLP QC Timits,




REW Batch Number: 91096724 Client: Ekco Houseware Work Order; 2994-02-03-0000 Page; 2b
Cust 1D: SB08-02-04 SB08-06-08 SB08-10-12 SB08-10-12 SB07-04-06 SB07-04-06

Dup
RFWE: 004 005 006 007 008 008 MS

Toluene 6 U 6 U 6 U 6 U 6 U 93 %
Chlorobenzene 6 U 6 U 6 U 6 U 6 U 86 %
Ethylbenzene 6 U 6 U 6 U 6 U 6 U 6 U
Styrene 6 VU 6 U 6 U 6 U 6 U 6 U
Xylene (total) 6 U 6 U 6 U 6 U 6 U 6 U
2-Chloroethylvinylether 12 U 12 U 11 U 12 U 11 U 1 v
*= Qutside of EPA CLP QC Timits. ' .
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07
RENW Batch Number: 91096724 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a
Cust 1D: SB0B-02-04 $808-06-08 $808-10-12 5808610-12 SB07-04-06 SB07-04-06
up
Sample RFWI: 004 005 006 007 008 008 MS
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Toluene-d8 97 % od % 101 % 9 % 103 % 109 %
Surrogate Bromofluorobenzene 91 % 9 % 91 % 91 % 9 X% 8s %
Recovery 1,2-Dichloroethane-d4 100 % 100 % 104 % 103 % 101 % 98 %
--.-.-..--.------.---------.---..------------fl --------.---f‘ -----.------fl [ 3 ¢ b 2 2 2 1 7 1 1 4 f] --------.---fl ------------fl
Chloromethane 12 v 12 U 11 U 12 U 11 U 11 U
Bromomethane 12 U 12 v 11 v 12 U 11 U 11 U
Vinyl Chloride 12 U 12 U 11 v 12 U 11 U It v
Chloroethane 12 VU 12 UV 11 v 12 U 11 v 1M
Methylene Chloride . 18 B. 21 B 20 B 14 B 30 8 36 B
Acetone 64 ) 64 ¢, 100 -, 100 ¢, 93 110 '
Carbon Disulfide 6 U 6 U 6 U 6 U 6 U 6 U
1,1-Dichloroethene 6 U 6 U 6 U 6 U 6 U 711 %
1,1-Dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethene (total) 6 U 6 VU 6 U 6 v 31 53
Chloroform 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U
2-Butanone 12 U 12 v 11 U 12 U 11 v 11 v
1,1,1-Trichloroethane 6 U 6. U 6 U 6 U 6 U 6 U
Carbon Tetrachloride 6 U 6 U 6 U 6 U 6 U 6 U
Vinyl Acetate 12 U 12 U 11 v 12 U 11 U 11 U
Bromodichloromethane 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U
cis-1,3-Dichloropropene 6 U 6 U 6 U 6 U 6 U 6 U
Trichloroethene 6 U 6 U 6 U 6 U 140 121 %
Dibromochloromethane 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2-Trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U
Benzene 6 U 6 U 6 U 6 U 6 U 95 ¥
Trans-1,3-Dichloropropene 6 U 6 U 6 U 6 U 6 U 6 U
Bromoform 6 U 6 U 6 U 6 U 6 U 6 U
4-Methyl-2-pentanone 12 v 12 U 1 u 12 v 1 u 1n v
2-Hexanone 12 U 12 VU 1 u 12 U 1M u 1 u
Tetrachloroethene 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U 6 U 6 U 6 U

*s Qutside of EPA CLP QC Vimits.




REW Batch Number: 91096724 Client: Ekco Houseware

Cust 1D: Trip Blank R-1-GW
6N
RFW#: 001 002 DL
Toluene 5 U 5 U NA ] %
Chlorobenzene 5 U 5 U NA u % %
Ethylbenzene 5 v 5 U NA U 5 v 5 U
Styrene 5 U 5 U NA ] 5 U 5 U
Xylene (total) 5 U 5 U NA u 5 U 5 U
2-Chloroethylvinylether 10 v 10 U_ NA ] ov ov

*= Qutside of EPA CLP QC Timits.
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T2, 0 b, R, 1, =50 2, T 58 G
Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, HSL LIST Report Date: 10/10/91 13:07
REW _Batch Number: 91096724 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: la
Cust ID: Trip Blank R-1-GW R-1-GN R-3-GH R-3-GN R-3-GW
(]
Sample RFW1: 001 002 002 DL 003 003 MS 003 MSD
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 2.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 95 % 99 % 102 % 98 % 98 % o0 %
Surrogate Bromofluorobenzene 102 % 100 % 105 % 103 % 100 % 102 %
Recovery 1,2-Dichlioroethane-d4 104 % 107 % 94 % 104 % 105 % 106 %
-------.-----------.---.---------------------fl------------fl------------fl----------..fl-’----------fl-E---.------f‘
Chloromethane : 10 U 10 U NA 10 U 10 U 10 U
Bromomethane 10 U 10 U ‘NA 10 U 10 U 10 U
Vinyl Chloride 10 U 25 NA 10 U 10U 10V
Chloroethane 10 U 10U NA 10 U 10 U 10 U
Methylene Chloride 16 5 U NA 5 U 26 25
Acetone 10 U 10 U NA 10 U 10 U 10 U
Carbon Disulfide 5 U 5 U NA 5 U s U 5 U
1,1-Dichloroethene 5 U 5 U NA 5 U 87 % 85 %
1,1-Dichloroethane 5 U 17 NA 5] 48 47
1,2-Dichloroethene (total) 5 U 83 NA 5 U 5 U 5 U
Chloroform 5 U 5 U NA 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U NA 50 5 U 5 U
2-Butanone 10 U 10V NA 10 VU 10 U 10 VU
1,1,1-Trichlioroethane 5 U 54 NA 49 46 53
Carbon Tetrachloride 5 U 5 U NA 5§ U 5 U 5 U
Vinyl Acetate 10 U 10 U NA 10 U 10 U 10 U
Bromodichloromethane 5 U 5 U NA 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U NA 5 U 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U NA 5 U 5 U 5 U
Trichloroethene 5 U E 370 390 8 86 % 91 9%
Dibromochloromethane 5 U 5 U NA 5 U 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U NA 5 U 5 U 5 U
Benzene 5 U 5 U NA 5 U 97 % 95 9
Trans-1,3-DichToropropene 5 U 5 U NA 5 U 5 U 5 U
Bromoform 5 U 5 U NA s U 5 U 5 U
4-Methyl-2-pentanone 10 U 10 U NA 10 U 10 U 10 U
2-Hexanone 10 U 10 U NA 10 U 10 U 10 U ;
Tetrachloroethene 5 U 5 U NA 5 u 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U 5 U NA 5 U 5 U 5 U

*2 Qutside of EPA CLP QC Timits.




RFW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4b
Cust ID:  VBLK VBLK BS

RFWA: 916VE245-MB]1 91GVE245-MB]

Toluene 5 U 86 %
Chlorobenzene 5 U 9 %
Ethylbenzene 5 U 5 U
Styrene 5 U 5 U
‘Xylene (total) 5 U 5 v
2-Chloroethylvinylether . 10 U 10 U

*= Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/15/91 14:05

FW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4a
Cust ID: VBLK VBLK BS
Sample RFW#: 91GVE245-MB]1 91GVE245-MB)
Information Matrix: WATER WATER
D.F.: 1.00 1.00
Units: ug/L ug/L
Toluene-d8 101 % 102 % ' T
Surrogate Bromofluorobenzene 102 % 104 %
Recovery 1,2-Dichloroethane-d4 98 % 101 %
----S-EIII--.-..-.=B=’=-Hl-.-Ea-----B-===-===fl t--.===-=-==fl ============fl B‘H==-===S=Bfl =====8===’-ﬂfl ============f|
Chloromethane 10 U 10 U
Bromomethane 10 U 10 U
Vinyl Chloride 10 VU 10 U
Chloroethane 10 U 10 U
Methylene Chloride 5 U 5
Acetone 10 U 10 U
Carbon Disulfide 5 U 5 U
1,1-Dichloroethene 5 U 60 * %
1,1-Dichloroethane 5 U S U
1,2-Dichloroethene (total) s U 5 U
Chloroform 5 U 5 U
1,2-Dichloroethane s U 5 U
2-Butanone 10 U 10 U
1,1,1-Trichloroethane 5 U 5 U
Carbon Tetrachloride 5 U 5 U
Vinyl Acetate 10 U 10 U
Bromodichloromethane 5 U s U
1,2-Dichloropropane 5 U 5 U
cis-1,3-Dichloropropene 5 U 5V
Trichloroethene 5 U 67 * %
Dtbromochloromethane 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U
Benzene 5 U 65 * %
Trans-1,3-Dichloropropene 5 U 5 U
Bromoform 5 U 5 U
4-Methyl-Z-pentanone 10 U 10 U
2-Hexanone 10 VU 10 U
Tetrachloroethene 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U s U

*« Qutside of EPA CLP QC Timits.




REW Batch Number: 9203G478 - Client; Ekco Houseware Work Order: 2994-02-03-0000 Page: 7b
Cust 10: VBLK BS VBLK VBLK BS VBLK VBLK BS VBLK
’ -
RFWF: 92GYE082-MB1 92GVE095-MB1 92GVE095-MB1 92GVE0B3-MB1 92GVE083-MB1 926VE092-MB1 &v;
ChTorobenzene 74 * % 5 U 205 * % ~
1,1,1,2-Tetrachloroethane .
Ethylbenzene
Styrene
p-Xylene
m-Xylene
0-Xylene
Bromobenzene
1,2,3-Trichloropropane
Isopropylbenzene

n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-1sopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane .
1,2,4-Trichlorobenzene
Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Acetone

Carbon Disultide
2-Butanone
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone -
2-Chloroethylvinylether

*a Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
REW Batch Number: 9203G478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; la

Cust ID: VBLK BS VBLK VBLK BS VBLK VBLK BS VBLK

130

Sample RFWA: 92GVEQB2-MB1 92GVE095-MB1 92GVEQ95-MB1 92GVE083-MBl1 92GVE083-MB1 92GVE092-MB1
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00. 1.00
Units: UG/L UG/L UG/L UG/L UG/L UG/L

BromofTuorobenzene iilo % Il % 11T % 100 % 93 % 1T 5

------------------------------------..-------fl --------.---fl ------------f' ------------fl .----------.fl ----.---.---fl
Dichlorodifluoromethane 0.3 0.3 0.3 .3 0.3
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
2,2-Dichloropropane
trans-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Bromodichloromethane
Oibromomethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,2-Dibromoethane
1,1,2-Trichloroethane
Benzene
1,3-Dichloropropane
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

*« Qutside of EPA CLP QC Vimits.
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REM Batch Number; 9203G478 . Client: Ekco Houseware Work Order: 2994-02-03-0000 P
Cust 10: S-12-GW $-12-GW S-12-GW VBLK VBLK 8BS VBLK
RFW#: 020 DL 020 NS 020 MSD 92GVEO81-MB1 92GVE081-MB1 92GVE082-MB1 'C?)

ChTorobenzene NA 198 * % 219 * % 0.1 U 156 * % 0.1 U
1,1,1,2-Tetrachloroethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Ethylbenzene NA 0.1 U 0.1 VU 0.1 U 0.1 U 0.1 VU
Styrene NA 0.2 U 0.2 U 0.2 U 0.2 0 0.2 U
p-Xylene NA 0.2 VU 0.2 U 0.2 U 0.2 U 0.2 U
m-Xylene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
o-Xylene ‘NA 0.3 U 0.3 U 0.3 U 0.3 VU 0.3 U
Bromobenzene NA 0.1 U 0.1 vV 0.1 U 0.1 U 0.1 U
1,2,3-Trichloropropane NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
Isopropylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 VU 0.2 U
n-Propylbenzene NA 0.2 U 0.2 U 0.2 UV 0.2 V 0.2 VU
2-Chlorotoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-Chlorotoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3,5-Trimethylbenzene NA 0.1 U 0.1 v 0.1 U 0.1 U 0.1 U
tert-Butylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trimethylbenzene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
sec-Butylbenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
p-Isopropyltoluene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 VU
1,3-Dichlorobenzene NA 0.1 U 0.1 U 0.1 t 0.1 U 0.1 U
1,4-Dichlorobenzene NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,2-Dichlorobenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
n-Butylbenzene NA 0.1 U 0.1 U 0.1 U 0.1 VU 0.1 U
1,2-Dibromo-3-Chloropropane NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 VU
1,2,4-Trichlorobenzene NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Hexachlorobutadiene NA 0.4 U 0.4 U 0.4 v 0.4 VU 0.4 U
Naphthalene NA 0.2 VU 0.2 U 0.2 U 0.2 U 0.2 U
1,2,3-Trichlorobenzene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
cis-1,3-Dichloropropene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
trans-1,3-Dichloropropene - NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Acetone NA 2 u 2 v 2 U 2 v 2 U
Carbon Disulfide NA 0.1 U 0.1 U 0.1 U 0.1 V 0.1 v
2-Butanone . NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 v
Vinyl Acetate NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
4-Methyl-2-pentanone . NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
2-Hexanone - NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Chloroethylvinylether NA 0.2 U 0.2 U 0.2 U 0.2 U 6.2 VU

*« Qutside of EPA CLP QC Timits.,

e R NN N 4 B



Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, METHOD 524 LIST

Report Date: 04/15/92 11:21
REW Batch Number: 92036478 Client: Ekco Houseware Hork Order: 2994-02-03-0000 Page; 6a
Cust ID: S-12-GW S-12-GHW S-12-GW VBLK VBLK 8BS VBLK
Sample RFW#: 020 DL 020 MS 020 MSD 92GVEOB1-MB]1 92G6VE0O81-MB1 92GVE082-MB1
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 100 1.00 1.00 1.00 1.00 1.00
Units: UG/L UG/L uG/L UG/L UG/L uG/L
BromofTuorobenzene 112 % 93 % 95 % o5 % 100 % 06 %
NSRS PN S ET NSNS EENEER R ERENEER f] -----.------fl ------—-----fl ------------fl ----.--.----fl ------------fl
Dichlorodifluoromethane NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chloromethane NA 0.2 U 0.2 VU 0.2 U 0.2 U 0.2 U
Bromomethane NA 0.1 ¢ 0.1 U 0.1 U 0.1 U 0.1 U
Vinyl Chloride NA 5 0.2 U 0.2 VU 0.2 U 0.2 U
Chloroethane NA 0.1 U 0.1 VU 0.1 U 0.1 U 0.1 U
Methylene Chloride NA 8 8 0.6 VU 0.6 U 0.6 U
Trichlorofluoromethane NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1-Dichloroethene NA 279 * % 268 * % 0.1 U 201 * % 0.1 U
1,1-Dichloroethane NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
cis-1,2-Dichloroethene NA E 70 0.2 U 0.2 U 0.2 U
2,2-Dichloropropane NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
trans-1,2-Dichloroethene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Chloroform NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromochloromethane NA 0.2 U 0.2 VU 0.2 U 0.2 U 0.2 \
1,2-Dichloroethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2
1,1,1-Trichloroethane NA 5. 4 0.2 U 0.2 U 0.2 U
Carbon Tetrachloride NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1-Dichloropropene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Bromodichloromethane NA 0.2 U 6.2 U 0.2 U 0.2 U 0.2 ¢
Dibromomethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloropropane NA 0.2 U 0.2 U 0.2 U 0.2 VU 0.2 VU
Trichloroethene 2300 732 * % 0*% 0.3 U 219 * % 0.3 ¢
Dibromochloromethane NA 0.2 VU 0.2 U 0.2 U 0.2 VU 0.2 U
1,2-Dibromoethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2-Trichloroethane NA 0.3 U 0.3 U 0.3 U 0.3 UV 0.3 U
Benzene . NA 177 * % 174 * % 0.2 U 157 * % 0.2 U
1,3-Dichloropropane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 V
Bromoform NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Tetrachloroethene NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1,2,2-Tetrachloroethane NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Toluene NA 170 * % 179 * 9 0.1 U 132 * % 0.1 v

*a QutsTde of EPA CLP QC Vimits.
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REW Batch Number: 9203G478 Client: Ekco Houseware Work Order; 2994-02-03-0000

Cust ID: R-12-GW R-12-GW S-4-GHW S-11-GW S-12-GW S$-12-GW
RFWA: 017 017 DL 018 019 020 020 DL :;;
Chlorobenzene 0.1 0 NA 0.1 U 0.1 U 0.1 U NA i
1,1,1,2-Tetrachloroethane 0.2 U NA 0.2 U 0.2 U 0.2 U NA
Ethylbenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
Styrene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
p-Xylene 0.2 U NA 0.2 U 0.2 VU 0.2 U NA
m-Xylene 0.2 VU NA 0.2 U 0.2 VU 0.2 U NA
o-Xylene 0.3 U NA 0.3V 0.3 U 0.3 U NA
Bromobenzene 0.1 VU NA 0.1 U 0.1 U 0.1 U NA
1,2,3-Trichloropropane 0.4 VU NA 0.4 U 0.4 U 0.4 U NA
Isopropylbenzene 0.2 U NA 0.2 VU 0.2 U 0.2 U NA
n-Propylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
2-Chlorotoluene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
4-Chlorotoluene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
1,3,5-Trimethylbenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
tert-Butylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
1,2,4-Trimethylbenzene 0.3 U NA 0.3 VU 0.3 U 0.3 VU NA
sec-Butylbenzene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
p-Isopropyltoluene 0.2 U NA 0.2 U 0.2 VU 0.2 U NA
1,3-Dichlorobenzene 0.1 U NA 0.1 v 0.1 U 0.1 U NA
1,4-Dichlorobenzene 0.3 U NA 0.3 VU 03 U 0.3 v NA
1,2-Dichlorobenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
n-Butylbenzene 0.1 U NA 0.1 U 0.1 VU 0.1 U NA
1,2-Dibromo-3-Chloropropane 0.5 U NA 0.5 U 0.5 U 0.5 U NA
1,2,4-Trichlorobenzene 0.2 U NA 0.2 VU 0.2 U 0.2 U NA
Hexachlorobutadiene 0.4 U NA 0.4 VU 0.4 U 0.4 U NA
Naphthalene 0.2 U NA 0.2 U 0.2 U 0.2 U NA
1,2,3-Trichlorobenzene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
cis-1,3-Dichloropropene 0.1 U NA 0.1 U 0.1 U 0.1 VU NA
trans-1,3-Dichloropropene 0.3 U NA 0.3 U 0.3 U 0.3 U NA
Acetone 2 v NA r rA 2 v NA
Carbon Disulfide 0.1 U NA 0.1 U 0.1 U 0.1 U NA
2-Butanone 0.3 U NA 0.3 U 0.3 v 0.3 U NA
Vinyl Acetate 0.3 U NA 0.3 U 0.3 VU 0.3 U NA
4-Methyl-2-pentanone 0.4 U NA 0.4 U 0.4 U 0.4 U NA
2-Hexanone 0.5 U NA 0.5 U 0.5 U 0.5 U NA
2-Chloroethylvinylether 0.2 U NA 0.2 U 0.2 V 0.2 U NA

*« Qutside of EPA CLP QC Vimits.
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RFW Batch Number: 9203G478

Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST

Report Date: 04/15/92 11:21

™
~

Client: Ekco Houseware Work Order: 2994-02-03-0 Page: P,
Cust 1D: R-12-GW R-12-6W S-4-GW S-11-6W S-12-6W S-12-GM
Sample RFW#: 017 017 pL 018 019 020 020 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 2.00 1.00 1.00 1.00 10.0
Units: UG/L UG/L UG/L UG/L UG/L UG/L
BromofTuorobenzene 9§ % 106 % % % % % 2 % 5 %
Dichlorodifluoromethane 0.3 U NA 0.3 VU 0.3 V 0.3 U NA
Chloromethane 0.2 ¢ NA 0.2 U 0.2 U 0.2 U NA
Bromomethane 0.1 U NA 0.1 U 0.1 U 0.1 U NA
Vinyl Chloride 0.2 VU NA 0.2 U 0.2 U 5 NA
Chloroethane 0.1 V NA 0.1 U 0.1 U 0.1 U NA
Methylene ChToride 9 NA N U 8 9 NA
Trichlorofluoromethane 2 NA 0.1 U 2 2 NA
1,1-Dichloroethene 3 NA 0.1 U 0.1 V 0.1 b NA
1,1-Dichloroethane E 22 0.1 U 0.1 U 0.1 U NA
cis-1,2-Dichloroethene 16 NA 0.2 U 0.2 V E 36
2,2-Dichloropropane 0.1 U NA 0.1 U 0.1 U 0.1 U NA
trans-1,2-Dichloroethene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
Chlioroform 0.2 U NA 0.2 U g.2 v 0.2 U NA
Bromochloromethane 0.2 U. NA 0.2 U 0.2 U 0.2 U NA
1,2-Dichloroethane 0.2 U NA 0.2 U 0.2 U 0.2 U NA
1,1,1-Trichloroethane 0.2 U NA 0.2 U 0.2 U 5 NA
Carbon Tetrachloride 0.1 U NA 0.1 U 0.1 U 0.1 U NA
1,1-Dichloropropene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
Bromodichloromethane 0.2 VU NA 0.2 U 0.2 U 0.2 U “NA
Dibromomethane 0.2 Vv NA 0.2 U 0.2 v 0.2 U NA
1,2-Dichloropropane 0.2 V NA 0.2 U 0.2 V 0.2 U NA
Trichloroethene 17 NA 5 0.3V E E
Dibromochloromethane 0.2 U NA 0.2 U 0.2 U 0.2 U NA
1,2-Dibromoethane 0.2 U NA 0.2 U 0.2 0.2 U NA
1,1,2-Trichloroethane 0.3 U NA 0.3 U 0.3 VU 0.3 U NA
Benzene 0.2 VU NA 0.2 U 0.2 VU 0.2 U NA
1,3-Dichloropropane 0.2 U NA 0.2 U 0.2 U 0.2 U NA
Bromoform 0.2 U NA 0.2 v 0.2 U 0.2 U NA
Tetrachloroethene 0.1 U NA 0.1 U 0.1 U 0.1 U NA
1,1,2,2-Tetrachloroethane 0.2 U NA 0.2 U 0.2 V 0.2 U NA
Toluene 0.1 U NA 0.1 U 0.1 U 0.1 U NA

*« Qutside of EPA CLP QC Timits.




REW_Batch Number: 92036478 Client: Ekco Houseware Work Order;A2994-02-03-0000

Page; 4
Cust 10D: 1-4-GH_ 1-4-GM R-7-GHW R-7-GW R-10-GW R-10-GHW
RFW#: 014 014 DL 015 015 DL 016 016 DL o
Chlorobenzene 0.1 U NA 0.1 U NA 0.1 U NA :3
1,1,1,2-Tetrachloroethane 0.2 U NA 0.2 VU NA 0.2 U NA
Ethylbenzene 0.1 U NA 0.1 U NA 0.1 VU NA
Styrene 0.2 U NA 0.2 U NA 0.2 U NA
p-Xylene 0.2 U NA 0.2 VU NA 0.2 U NA
m-Xylene 0.2 U NA 0.2 U NA 0.2 U NA
0-Xylene 0.3 U NA 0.3 U NA 0.3 U NA
Bromobenzene 0.1 U NA 0.1 U NA 0.1 v NA
1,2,3-Trichloropropane 0.4 U NA 0.4 U NA 0.4 U NA
Isopropylbenzene 0.2 U NA 0.2 U NA 0.2 U NA
n-Propylbenzene 0.2 U NA 0.2 U NA 0.2 U NA
2-Chlorotoluene 0.2 U NA 0.2 V NA 0.2 Vv NA
4-Chlorotoluene 0.2 U NA 0.2 U NA 0.2 U NA
1,3,5-Trimethylbenzene 0.1 U NA 0.1 U NA 0.1 U NA
tert-Butylbenzene 0.2 U NA 0.2 U NA 0.2 U NA
1,2,4-Trimethylbenzene 0.3 U NA 0.3 V NA 0.3 U NA
sec-Butylbenzene 0.2 U NA 0.2 U NA 0.2 U NA
p-1sopropyltoluene 0.2 U NA 0.2 U NA 0.2 U NA
1,3-Dichlorobenzene 0.1 U NA 0.1 V NA 0.1 U NA
1,4-Dichlorobenzene 0.3 U NA 0.3 U NA 0.3 U NA
1,2-Dichlorobenzene 0.1 U NA 0.1 U NA 0.1 U NA
n-Butylbenzene 0.1 U NA 0.1 U NA 0.1 v NA
1,2-Dibromo-3-Chloropropane 0.5 v NA 0.5 U NA 0.5 U NA
1,2,4-Trichlorobenzene 0.2 U NA 0.2 U NA 0.2 U NA
Hexachlorobutadiene 0.4 U NA 0.4 U NA 0.4 U NA
Naphthalene 0.2 U NA 0.2 U NA 0.2 U NA
1,2,3-Trichlorobenzene 0.1 U NA 0.1 U NA 0.1 U NA
cis-1,3-Dichloropropene 0.1 U NA 0.1 U NA 0.1 U NA
trans-1,3-Dichloropropene 0.3 U NA 0.3 U NA 0.3 U NA
Acetone 2 v NA Y2 | NA 2 v NA
Carbon Disulfide 0.1 v NA 0.1 v NA 0.1 U NA
2-Butanone 0.3 U NA 0.3 U NA 0.3 U NA
Vinyl Acetate 0.3 U NA 0.3 U NA 0.3 VU NA
4-Methyl-2-pentanone 0.4 VU NA 0.4 U NA 0.4 U NA
2-Hexanone 0.5 U NA 0.5 U NA 0.5 U NA
2-Chloroethylvinylether 0.2 U NA 0.2 V NA 0.2 V NA

*« Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulif Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
EW Batch Number; 9203G478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; 43
' ~
Cust ID: 1-4-6W I1-4-GW R-7-GW R-7-GW R-10-6W R-10-6 ™
P
Sample RFWA: 014 014 DL 015 015 DL 016 016 OL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 25.0 1.00 5.00 1.00 10.0
Units: UG/L UG/L UG/L UG/L UG/L UG/L
BromofTuorobenzene 106 % 117 % 9% % 113 % % X 115 %
Dichlorodifluoromethane 0.3 U NA 0.3 U NA 0.3 U NA
Chloromethane 0.2 U NA 0.2 VU NA 0.2 V NA
Bromomethane 0.1 U NA 0.1 VU NA 0.1 U NA
Vinyl Chloride 0.2 U NA 0.2 U NA 35 NA
Chloroethane 0.1 U NA 0.1 U NA 0.1 U NA
Methylene Chloride 8 U NA 7 NA 8 NA
Trichlorofluoromethane 0.1 U NA 0.1 U NA 0.1 VU NA
1,1-Dichloroethene 0.1 U NA 7 NA 27 NA
1,1-Dichloroethane E %96 E k1] € 260
cis-1,2-Dichloroethene 0.2 v NA 6 NA E 110
2,2-Dichloropropane 0.1 VU NA 0.1 U NA 0.1 U NA
trans-1,2-Dichloroethene 0.1 U NA 0.1 U NA 0.1 U NA
Chloroform 0.2 U NA 0.2 U NA 0.2 U NA
Bromochloromethane 0.2 U NA 0.2 VU NA 0.2 U NA
1,2-Dichloroethane 0.2 U NA 0.2 U NA 0.2 U NA
1,1,1-Trichloroethane 0.2 VU NA 6 NA 4 NA
Carbon Tetrachloride 0.1 U NA 0.1 U NA 0.1 U NA
1,1-Dichloropropene 0.1 U NA 0.1 U NA 0.1 U NA
Bromodichloromethane 0.2 U NA 0.2 U NA 0.2 U NA
Dibromomethane 0.2 U NA 0.2 U NA 0.2 U NA
1,2-Dichloropropane 0.2 U NA 0.2 U NA 0.2 U NA
Trichloroethene Lot S NA E 69 E 170
Dibromochloromethane 0.2 U NA 0.2 VU NA 0.2 U NA
1,2-Dibromoethane 0.2 U NA 0.2 U NA 0.2 U NA
1,1,2-Trichloroethane 0.3 U NA 0.3 U NA 0.3 U NA
Benzene 0.2 U NA 0.2 U NA 0.2 U NA
1,3-Dichloropropane 0.2 VU NA 0.2 U NA 0.2 U NA
Bromoform 0.2 V NA 0.2 U NA 0.2 U NA
Tetrachloroethene 0.1 U NA 0.1 U NA 0.1 U NA
1,1,2,2-Tetrachloroethane 0.2 U NA 0.2 U NA 0.2 U NA
Toluene 0.1 V NA 0.1 U NA 0.] U NA

*a Qutside of EPA CLP QC Vimits.



REW Batch Number: 92036478 Client; Ekco Houseware Work Order; 2994-02-03-0000 Page; 3b
: Cust ID: S-12-GW Dup §$-12-GN Dup S-12-F8 $-12-Pump EB P-3-GM P-3-GW
RFW: 010 DL 010 DL 011 012 013 013 DL :.?,

Chiorobenzene NA NA 0.1 U 0.1 U 0.1 U NA M
1,1,1,2-Tetrachloroethane NA NA 0.2 U 0.2 U 0.2 VU NA
Ethylbenzene NA NA 0.1 U 0.1 U 0.1 U NA
Styrene NA NA 0.2 U 0.2 U 0.2 U NA
p-Xylene NA NA 0.2 U 0.2 U 0.2 U NA
m-Xylene NA NA 0.2 U 0.2 U 0.2 U NA
0-Xylene ‘NA NA 0.3 U 0.3 U 0.3 U NA
Bromobenzene NA NA 0.1 U 0.1 VU 0.1 U NA
1,2,3-Trichloropropane NA NA 0.4 U 0.4 U 0.4 U NA
I1sopropylbenzene NA NA 0.2 U 0.2 U 0.2 U NA
n-Propylbenzene NA NA 0.2 U 0.2 U 0.2 U NA
2-Chlorotoluene NA NA 0.2 VU 0.2 v 0.2 U NA
4-Chlorotoluene NA NA 0.2 U 0.2 U 0.2 U NA
1,3,5-Trimethylbenzene NA NA 0.1 U 0.1 U 0.1 U NA
tert-Butylbenzene NA NA 0.2 U 0.2 U 0.2 U NA
1,2,4-Trimethylbenzene NA NA 0.3 U 0.3 U 0.3 U NA
sec-Butylbenzene NA NA 0.2 U 0.2 U 0.2 U NA
p-Isopropyltoluene NA NA 0.2 U 0.2 U 0.2 U NA
1,3-Dichlorobenzene NA NA 0.1 U 0.1 U 0.1 U NA
1,4-Dichlorobenzene NA NA 0.3 U 0.3 U 0.3 U NA
1,2-Dichlorobenzene NA NA 0.1 U 0.1 U 0.1 U NA
n-Butylbenzene NA NA 0.1 U 6.1 U 0.1 VU NA
1,2-Dibromo-3-Chloropropane NA NA 0.5 U 0.5 U 0.5 U NA
1,2,4-Trichlorobenzene NA NA 0.2 U 0.2 VU 0.2 ¥ NA
Hexachlorobutadiene NA NA 0.4 U 0.4 U 0.4 U NA
Naphthalene NA NA 0.2 U 0.2 VU 0.2 VU NA
1,2,3-TrichTorobenzene NA NA 0.1 VU 0.1 U 0.1 U NA
cis-1,3-Dichloropropene NA NA 0.1 VU 0.1 U 0.1 U NA
trans-1,3-Dichloropropene NA NA 0.3 V 0.3 U 0.3 V NA
Acetone NA NA 2 U 2 v 2 U NA
Carbon Disulfide NA NA 0.1 VU 0.1 U 0.1 VU NA
2-Butanone NA NA 0.3 VU 0.3 U 0.3 U NA
Vinyl Acetate NA NA 0.3 U 0.3 U 0.3 U NA
4-Methyl-2-pentanone NA NA 0.4 U 0.4 U 0.4 VU NA
2-Hexanone NA NA 0.5 U 0.5 U 0.5 U NA
2-Chloroethylvinylether NA NA 0.2 U 0.2 U 0.2 U NA

*= Qutside of EPA CLP QC Timits.

O O e g VI R R SRR g



N NN NN NN NN NS M N BN N MWW W, W

Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
REW Batch Number: 92036478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; 3a
N
Cust ID: S-12-GW Dup S-12-GW Dup S-12-FB S-12-Pump EB P-3-GW P-3-6M ) |
-l
Sample RFW#: 010 DL 010 DL 011 012 013 013 OL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 2.00 500 1.00 1.00 1.00 5.00
Units: UG/L UG/L uG/L UG/L UG/L UG/L
BromofTuorobenzene 107 % 108 % o7 % 109 % 99 % T x5
Dichlorodifluoromethane NA NA 0.3 U 0.3 U 0.3 U NA
Chloromethane NA NA 0.2 U 0.2 U 0.2 v NA
Bromomethane NA NA 0.1 U 0.1 U 0.1 U NA
Vinyl Chloride NA NA 0.2 U 0.2 U 0.2 U NA
Chloroethane NA NA 0.1 U 0.1 VU 0.1 U NA
Methylene Chloride NA NA 4 k| 0.6 U NA
Trichlorofluoromethane NA NA 0.7 0.5 0.1 U NA
1,1-Dichloroethene NA NA 0.1 U 0.1 U 6 NA
1,1-Dichloroethane NA NA 0.1 U 0.1 U E 84
cis-1,2-Dichloroethene 15 NA 0.2 U 0.2 U 6 NA
2,2-Dichloropropane NA NA 0.1 U c.1 U 0.1 VU NA
trans-1,2-Dichloroethene NA NA 0.1 U 0.1 V 0.1 U NA
Chloroform NA NA 0.2 U 0.2 v 0.2 U NA
Bromochloromethane NA NA 0.2 U 0.2 U 0.2 v NA
1,2-Dichloroethane NA NA 0.2 U 0.2 U 0.2 V NA
1,1,1-Trichloroethane NA NA 0.2 U 0.2 U E 92
Carbon Tetrachloride NA NA 0.1 U 0.1 U 0.1 U NA
1,1-Dichloropropene NA NA 0.1 U 0.1 U 0.1 U NA
Bromodichloromethane NA NA 0.2 U 0.2 VU 0.2 VU NA
Dibromomethane NA NA 0.2 U 0.2 U 0.2 U NA
1,2-Dichloropropane NA NA 0.2 U 0.2 U 0.2 VU NA
Trichloroethene E 2000 0.8 0.3 U E 62
Dibromochloromethane NA NA 0.2 U 0.2 U 0.2 U NA
1,2-Dibromoethane NA NA 0.2 U 0.2 U 0.2 V NA
1,1,2-Trichloroethane NA NA 0.3 U 0.3 U 0.3 U NA
Benzene : - NA NA 0.2 U 0.2 U 0.2 U NA
1,3-Dichloropropane NA NA 0.2 U 0.2 U 0.2 U NA
Bromoform NA NA 0.2 U 0.2 U 0.2 U NA
Tetrachloroethene NA NA 0.1 U 0.1 U 0.1 VU NA
1,1,2,2-Tetrachloroethane NA NA 0.2 U 0.2 U 0.2 U NA
Toluene NA NA 0.1 v 0.1 VU 0.1 U NA

*« QutsTde of EPA CLP QC limits.




RFW _Batch Number: 92036478 Client: Ekco Houseware Work Order: 2994-02-03-0000 |

Cust 1D: 1-13-GW 1-13-GW 1-14-GW Trip Blank A Trip Blank B S-12-GW Dup
RFW#: 006 MS 006 MSD 007 008 009 010

Chlorobenzene 162 * % 160 *
1,1,1,2-Tetrachloroethane
Ethylbenzene

Styrene
p-Xylene
m-Xylene
o-Xylene
Bromobenzene
1,2,3-Trichloropropane
Isopropylbenzene
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-1sopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Acetone

Carbon Disulfide
2-Butanone
Vinyl Acetate
4-Methy}-2-pentanone
2-Hexanone
2-Chloroethylvinylether

*a= Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
REW Batch Number: 92036478 Client: Ekco Houseware Work Order; 2994-02-03-0000 Paqe: 2;(3
Cust ID:  1-13-6M 1-13-GM 1-14-64  Trip Blank A Trip Blank B S-12-GW Dup :_"
Sample RFW#: 006 MS 006 MSD 007 008 009 010
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: uG/L UG/L UG/L UG/L UG/L UG/L
Bromof Tuorobenzene 08 % 102 % 9% % 00 % 9% X [00 %
Dichlorodifluoromethane 0.3 U 0.3 U 0.3 UV 0.3 U 0.3 U 0.3 U
Chloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromomethane 0.1 VU 0.1 U 0.1 U .1 v 0.1 U 0.1 V
Vinyl Chloride 5 5 0.2 U 0.2 U 0.2 U 2
Chloroethane 0.1 VU 0.1 U 0.1 U 0.1 U 0.1 U 0.1 VU
Methylene Chloride 7 2 6 6 6 2
Trichlorofluoromethane 1 1 0.8 0.1 V 0.1 U 0.8
1,1-Dichloroethene 215 * % 202 * % 0.1 VU 0.1 U 0.1 U 0.1 U
1,1-Dichloroethane 0.1 U 0.1 U 0.1 U 0.1 v 0.1 U 0.1 U
---,¢cis-1,2-0ichloroethene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U E
2,2-Dichloropropane 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
. trans-1,2-Dichloroethene 0.1 U 0.1 U 0.1 U 0.1 U 6.1 U 0.1 U
Chloroform 0.2 U 0.2 U 0.2 U 0.2 VU 0.2 U 0.2 V
Bromochloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 v 0.2 U
1,2-Dichloroethane 0.2 U 0.2 U 0.2 v 0.2 U 0.2 U 0.2 V
1,1,1-Trichloroethane 0.2 U 0.2 .U 0.2 U 0.2 v 0.2 U 3
Carbon Tetrachloride 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1-Dichloropropene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Bromodichloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 VU 0.2 U
Dibromomethane 0.2 V 0.2 U 0.2 U 0.2 U 0.2 V 0.2 U
1,2-Dichloropropane 0.2 v 0.2 U 0.2 U 0.2 U 0.2 U 0.2
Trichloroethene 274 * 9 241 * % 0.3 v 0.3 U 0.3 U E
Dibromochloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dibromoethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2-Trichloroethane 0.3 v 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Benzene 162 * % 160 * % 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichloropropane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U - 0.2 U
Bromoform 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Tetrachloroethene 0.1 U 0.1 U 0.1 U 0.] U 0.1 U 0.1 U
1,1,2,2-Tetrachloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Toluene 141 * 9 139 * % 0.1 U 0.1 VU 0.1 v 0.1 U

*= Qutside of EPA CLP QC Timits.




REW Batch Number; 92036478 : Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 1b

Cust ID: 1-8D-GW 1-9-GW I1-10-GW I-11-GW 1-12-GW I-13-GH
'
RFW#: 001 002 003 004 005 006 ;3

A\

1

Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Styrene
p-Xylene
m-Xylene
0-Xylene
Bromobenzene
1,2,3-Trichloropropane
Isopropylbenzene
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene

Naphthalene
1,2,3-Trichlorobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Acetone

Carbon Disulfide
2-Butanone
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone
2-Chloroethylvinylether

*a Qutside of EPA CLP QC Vimits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

*= Qutside of EPA TP QT Timits

- VOLATILES 8Y GC/MS, METHOD 524 LIST Report Date: 04/15/92 11:21
ci REW Batch Mumber: 92038478 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: la
" LI |
:’C_; Cust ID: 1-8D-6W 1-9-GN 1-10-6W 1-11-6W 1-12-6M 1-13-6M OnY |
-4
i Sample RFWS: 001 002 003 004 00 006
Information Matrix: WATER WATER WATER WATER NATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/L UG/L UG/L UG/L UG/L UG/L
— Bromof Juorobenzene 105 ?l 102 ?l 98 il 53 il 102 X 103 %
———————— LD L D L 4 3 1 2 1 F 1] D 1 Ge o b = oY G SR TS 9 4D ------------f ---------.--f ---.---.--Itfl----.---..--fl
i Dichlorodifluoromethane 0.3 VU 0.3 U 0.3 ¢ 6.3 U 0.3 U 0.3 VU
g Chloromethane 0.2 VU 0.2 V 0.2 V 0.2 U 0.2 U 0.2 VU
| Bromomethane 0.1 U 0.1 VU 0.1 v 0.1 UV 0.1 U 0.1 VU
- ¥Yinyl Chloride 0.2 U 7 0.2 V 9 0.2 U 3
4 Chloroethane 0.1 u 0.1 v 0.1 v 0. U 0.1 V 0.1 U
O Methylene Chloride 5 5 9 5 4 4
- Trichlorofluoromethane_ 0.1 U | 0.1 V ] 0.9 0.7
o] 1,1-Dichloroethene 0.1 U 0.1 U 0.1 ¢ 0.1 U 0.1 U 0.1 v
1,1-Dichloroethane 0.1 U 0.1 VU 0.1 v 0.1 U 0.1 U 0.1 ¥
cis-l.Z-chhloroethe _ 0.2 v 3 0.2 U 0.2 U .2 V 0.2 U
- 2,2-Dichloropropane 0.1 U 0.1 ¥ 0.1 U 0.1 U 0.1 U 0.1 U
e trans-1,2-Dichloroethene 0.1 U 0.1 U 0.1 V 0.1 U 0.t v 0.1 U
b Chiorofors 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 VU
— Bromochloromethane 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
.. 1.,2-Dichloroethane 0.2 U 0.2 U g.2 U 0.2 U 6.2 U 0.2 U
o~ 1,1,1-Trichloroethane 0.2 U 0.2 U 0.2 \ 0.2 U 0.2 U 0.2 1
9 Carbon Tetrachloride 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 v
- 1,1-Dichloropropene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 ¥ 0.f U
o Bromodichloromethane 0.2 VU 0.2 U 0.2 0.2 U 0.2 ¢ 6.2 U
. Dibromomethane 0.2 VU 0.2 V 0.2 ¢ 0.2 V¥ 0.2 ¢ 0.2 U
1,2-Dichloropropane 0.2 U 0.2 U 0.2 0.2 U 0.2 U 0.2 U
. Trichlioroethene 0.3 U 0.3 U 0.3 v 0.3 ¥ 0.3 U 0.3 0
2 Dibromochloromethiane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
. 1,2-Dibromoethane 0.2 v 0.2 v 0.2 U 0.2 U 0.2 U 0.2 U
5 1,1,2-Trichloroethane 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Ej Benzene 0.2 VU 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichloropropane _ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
w Bromoform 0.2 U 0.2 VU 0.2 U 0.2 U 0.2 VU 0.2 U
- Tetrachloroethene 0.1 v 0.1 U 0.1 U 0.1 U 0.1 U 0.1 v
3 1,1,2,2-Tetrachloroethane__ .2 U 0.2 U 0.2 v 0.2 U 0.2 U 0.2 v
- lohlene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 b
@
g




3G lient: ousew __Work Order: 2994-02-03-0000 Page; 6b

Cust 1D:  VBLK BS VBLK VBLK BS VBLK VBLK BS
RFW/: 92GVEO8B7-MB1 92GVE097-MB1 92GVE097-MB1 92GVE099-MB1 92GVE099-MB1

Toluene 82 % 1 U 95 % 1 U 92 %
Chlorobenzene 84 % 1 U 9% % 1 v 9 %
Ethylbenzene: 1 U 1 U 1 U 1 U 1 U
Styrene 1 U 10 1 U 10 10
Xylene (total) 1 U 1 U 1 U 1 v 1 v

*« Qutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 04/20/92 10:51
REW Batch Number: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 6a

Cust ID: VBLK 8BS VBLK VBLK 8BS VBLK VBLK BS

Sample RFWH: 92GVEOB7-MB1 92GVE097-MB1 92GVE097-MB1 92GVE099-MB1 92GVE099-MB1
Information Matrix: WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L

Toluene-d8 . 9 % 102 % 101 % 102 % 9% %
Surrogate Bromofluorobenzene 9 % 100 % 101 % 100 % 102 %
Recovery 1,2-Dichloroethane-d4 6 % 922 % 93 % 92 % 97 %
Chloromethane 2 2 2
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene 101
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichioroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene 111
Dibromochloromethane
1,1,2-Trichloroethane
Benzene 97
Trans-1,3-Dichloropropene
Bromoform’ '
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
*« Qutside of EPA CLP QC Timits.
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Work Order: 2994-02-03-0000

: _9203G477 lient: Ekco_Houseware Page: 5b
Cust ID: Trip Blank A Trip Blank A Trip Blank B VBLK VYBLK BS VBLK
RFW#: 012 012 013 92GVE0BG6-MB1 92GVE086-MB1 92GVE(0S87-MB1
REPREP :
Toluene 1 U 1 U 1 U 1 U 105 % 1 U
Chlorobenzene 1 U 1 v 1 U 1 v 104 % 1 U
Ethylbenzene 1 U 1 U 1 U 1 U 2 v 1 U
Styrene 1 U 1 U 1 U 1 U 2 U 1 U
Xylene (total) 1 U 1 U 1 0 1 U 2 v 1 U

*= Qutside of EPA CLP QC Timits.



REW Batch Number: 92036477

Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST
Client: Ekco Houseware

Cust ID: Trip Blank A Trip Blank A Trip Blank B

VBLK

Report Date: 04/20/92 10:51
Work Order: 2994-02-03-0000

Page; 5a

VBLK BS

VBLK

Sample RFW#: 012 012 013 92GVEOB6-MB1 92GYVE086-MB1 92GVE087-MB1
Information Matrix: WATER WATER WATER WATER WATER WATER
uDil:.: I)EO I}EO lioo 1.00 2.00 1.00
nits: ug ug, ug/L ug/L ug/L ug/L
REPREP v o/
Toluene-ds8 97 % 107 % 98 % 100 % 103 % 97
Surrogate Bromofluorobenzene 922 % 93 % 90 % 101 % 97 % 101
Recovery 1,2-Dichloroethane-d4 121 * % 94 % 80 % 106 % 70 * % 93
-.---.--.------.----------.-------.----------f]------------f' ----------.-f'----..------fl—— fl L L7 1 ] '
Chloromethane U U 2 4
Bromomethane U U 4
Vinyl Chloride ] u 2
Chloroethane v U 4
Methylene Chloride 1
Acetone

Carbon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

1,2-Dichloroethene (total)
Chloroform

1,2-Dichloroethane

2-Butanone

1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-DichToropropene
Bromoform’
4-Methyl-Z-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane

*= Qutside of EPA CLP QC Timits.
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REW B Number: 92036477

Cliept: Ekco Houseware Work QOrder: 2994-02-03-0000 Page; 4b

Cust [D: W-10-GW W-10-GHW S-7-GW S-7-GW S-7-GM S-7-F

RFWH: 009 DL 009 DL 010 010 MS 010 MSD 011
Toluene NA NA 1 U 82 % 84 % 1 U
Chlorobenzene NA NA 1 U 84 9% 85 % 1 U
Ethylbenzene NA NA 1 U 1 v 1 U 1 U
Styrene NA NA 1 U 1 U 1 U 1 U
Xylene (total) NA NA 1 U 1 v 1 U 1 U

*= Qutside of EPA CLP QC limits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 04/20/92 10:51
REW Batch Number: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 4a
Cust ID: W-10-GW W-10-6W S-7-GN S-7-6M S-7-GH S-7-FB
Sample RFW#: 009 DL 009 DL 010 010 MS 010 MSD 011
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 20.0 200 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 101 % 101 % 101 % 97 % 92 % 103 %
Surrogate Bromofluorobenzene 102 % 105 % 91 % 9% % 9%5 % 90 %
Recovery 1,2-Dichloroethane-d4 99 % 101 % 87 % 18 % 130 * % 84 %
Chloromethane NA NA 2 U 2 U 2 U 2 U
Bromomethane NA NA 2 v 2 v 2 u 2\
Vinyl Chloride NA NA 1 U 1 u 1 U 1 U
Chloroethane NA NA 2 u e v 2 v r 31
Methylene Chloride NA NA 4 A 3 4 4
Acetone NA NA 2 v 2 U 2 v 2 U
Carbon Disulfide NA NA 1 U 1 U 1 v 1 U
1,1-Dichloroethene NA NA 1 U 9% % 92 % 1 U
1,1-Dichloroethane 100 NA 57 M 2 2
1,2-Dichloroethene (total) 200 NA I v 1 U 1 U 1 U
Chloroform NA NA 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 1 U 1 U 1 U 1 U
2-Butanone NA NA 2\ 2 v 2 u '
1,1,1-TrichToroethane E 1600 2 A 6 7 1 v
Carbon Tetrachloride NA NA 1 4 1 0 1 U 1 U
Vinyl Acetate NA NA 2 v 2 .2\ 2\
Bromodichloromethane NA NA 1 U 1 U 1 1 U
1,2-Dichloropropane NA NA 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene NA NA 1 U 1 U 1 U 1 U
Trichloroethene E 790 9 - 85 % 4 % 2
Dibromochloromethane NA NA 1 U 1 v 1 v 1 v
1,1,2-Trichloroethane NA NA 1 v 1 U 1 U 1 U
Benzene NA NA 1 U 101 % 149 * 9, 1 U
Trans-1,3-Dichloropropene NA NA 1 v 1V 1 v 1 v
Bromoform NA NA 1 U 1 U 1 U 1 U
4-Methyl-Z-pentanone NA NA 2 U 2 v 2 v 2 U
2-Hexanone NA NA 2 v 2 v 2 U 2 U
Tetrachloroethene NA NA 1 U 1 U 1 v 1 v
1,1,2,2-Tetrachloroethane NA NA 1 U 1 U 1 v 1 U

*a Qutside of EPA CLP QC Vimits.




ent: eware Work Order: 2994-02-03-0000 :
Cust ID: I-2-GW-Dup 1-5-GW I-6-GHW W-1-GW W-1-GH W-10-GW
RFWA: 005 DL 006 007 008 008 DL 009
Toluene NA 1 v 1 U 1 U NA 0.6 J
Chlorobenzene NA 1 U 1\ 1 U NA 1 U
Ethylbenzene NA 1 v 1 U 1 U NA 1 U
Styrene NA 1 v 1 U 1 U NA 1 U
Xylene (total) NA 1 U 1 U 1 U NA 1 U

*= Qutside of EPA CLP QC Vimits.



Roy F. Weston, Inc. - Gulf Coast Laboratorfes

VOLATILES B8Y GC/MS, HSL LIST

Report Date: 04/20/92 10:51

REW_Batch Number: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page; 3a
Cust I1D: 1-2-GW-Dup 1-5-6M 1-6-6W N-1-6W N-1-6W W-10-6W
Sample RFW#: 005 DL 006 007 008 008 DL 009
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 50.0 1.00 1.00 1.00 5.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 98 % 101 % 105 % 97 % 9 % 98 %
Surrogate Bromofluorobenzene 102 % 100 % 98 % 90 % 100 % 90 %
Recovery 1,2-Dichloroethane-d4 97 % 8 % 100 % 80 % 92 % 79 %
Chloromethane NA 2 v 2 U 2 U NA 2 U
Bromomethane NA 2 v 2 U 2 v NA 2 |
¥Yinyl Chloride NA 1 U 1 U 1 U NA 3
Chloroethane NA 2 v 2 U 2 v NA r |
Methylene Chloride NA I 4 3 NA 3
Acetone NA 2 v 2 U 2 U NA 2 v
Carbon Disulfide NA 1 U 1 v 1 U NA 1 VU
1,1-Dichloroethene NA 1 U 1 U 8 NA 21
1,1-Dichloroethane 920 18 1 U E 70 £
1,2-Dichloroethene (total) ‘150 1 U 1 U 12 NA E
Chloroform NA 1 U 1 0 1 v NA 1 U
1,2-Dichloroethane NA 1 U 1 v 1 U NA 1 U
2-Butanone NA r | r2 | 2 v NA 2 v
1,1,1-Trichloroethane NA 1 U 1 v E - 37 E
Carbon Tetrachloride NA 1 U 10 1 U NA 1 U
Yinyl Acetate NA 2 u 2 v 2 v NA 2 v
Bromodichloromethane NA 1 v 1 v 1 v NA 1 U
1,2-Dichloropropane NA 1 U 1 U 1 U NA 1 v
cis-1,3-Dichloropropene NA 1 U , 1 U 1 U NA 1 U
Trichloroethene ‘520 1 1 E 140 E
Dibromochloromethane NA 1 U 1 v 1 U NA 1 U
1,1,2-Trichloroethane NA 1 U 1 U 1 U NA 1 U
Benzene NA 1 VU 1 U 1 Vv NA 1 U
Trans-1,3-Dichloropropene . . NA 1 U 1 U 1 U NA 1 U
Bromoform NA 1 U 1 U 1 U NA 1 U
4-Methyl-2-pentanone NA 2 u 2 v 2 U NA 2 U
2-Hexanone NA 2 U 2 U 2 U NA 2 u
Tetrachloroethene NA 1 U 1 v 1 v NA 1 v
1,1,2,2-Tetrachloroethane NA 1 v 1 v 1 U NA 1 v

*» Qutside of EPA CLP QC Timits.




E Number; 920364 lient; Ekco Houseware Work Order: 2994-02-03-0000 Page: 2

Cust ID: D-4-30-GW 1-2-GM 1-2-GHW 1-2-GW 1-2-GN-Dup I1-2-6W-Dup

RFW#: 003 DL 004 004 DL 004 DL 005 005 DL
Toluene NA 1 U NA NA 1 U NA
Chlorobenzene NA 1 U NA NA 1 U NA
Ethylbenzene NA 1 U NA NA 1 U NA
Styrene NA 1 v NA NA 1 U NA
Xylene (total) NA 1 v NA NA 1 U NA

*= OQutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 04/20/92 10:51
REW Batch Number: 92036477 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a
Cust ID: D-4-30-6M 1-2-GN 1-2-GW 1-2-6W 1-2-6M-Dup 1-2-6G¥-Dup
Sample RFW#: 003 DL 004 004 DL 004 DL 005 005 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
0.F.: 4000 1.00 5.00 50.0 1.00 5.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 95 % 94 % 103 % 102 % 9% % 9 %
Surrogate Bromofluorobenzene 103 % 91 % 97 % 101 % 93 % 97 %
Recovery 1,2-Dichloroethane-d4 99 % 8 % 94 % 97 % 75 * % 108 %
Chloromethane ’ NA 2 u NA NA 2 U NA
Bromomethane NA 2 v NA NA 2 U NA
Yinyl Chloride NA E 29 NA E ~ey
Chloroethane NA =g NA NA ne NA
Methylene ChToride NA 3 U NA NA 4 U NA
Acetone NA 2 NA NA 2 U NA
Carbon Disulfide NA 1 U NA NA 1V NA
1,1-Dichloroethene NA E 70" NA E 88
1,1-Dichloroethane NA E E "’y - E E
1,2-Dichloroethene (total) NA E E 60 - 1 E
Chloroform NA 1 U NA NA 1 U NA
1,2-Dichloroethane NA 1 v NA NA - NA
2-Butanone NA 2\ NA NA ') NA
1,1,1-Trichloroethane NA E wr NA "”s NA
Carbon Tetrachloride NA 1 U NA NA 1 U NA
Vinyl Acetate NA r NA NA BN NA
Bromodichloromethane NA 1 v NA NA 1 U NA
1,2-Dichloropropane NA 1 v NA NA 1 v NA
cis-1,3-Dichioropropene NA 1 U NA NA 1 v NA
Trichloroethene *25000 E E N9 E 1
Dibromochloromethane NA 1V NA NA 1 U NA
1,1,2-Trichloroethane NA 1 U NA NA - 1 U NA
Benzene NA 1 U NA NA 1 U NA
Trans-1,3-DichToropropene - - NA 1 U NA NA 1 U NA
Bromoform NA 1 U NA NA 1 U . NA
4-Methyl-2-pentanone NA 2 U NA NA 2 VU NA
2-Hexanone NA 2 v NA NA A NA
Tetrachloroethene NA 1V NA NA 1 v NA
1,1,2,2-Tetrachloroethane NA 1 U NA NA 1 U NA

*« Qutside of EPA CLP QC Timits.




Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST

Report Date: 10/15/91 14:05

REW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 3a
Cust 1D: D-4-30 VBLK VBLK BS VBLK VBLK BS VBLK
Sample RFW#: 005 DL 91GVB342-MB1 91GVB342-MB1 91GVB343-MB1 01GVB343-MB1 0O1GVB344-MB)
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 500 1.00 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 108 % 101 % 101 % 9% % 105 % 99 %
Surrogate Bromofluorobenzene 104 102 % 107 % 107 % 1 * % 100 %
Recovery 1,2-Dichloroethane-d4 104 93 % 104 % 101 % 112 % % %
Chloromethane NA 10 U 10 U 10 U 10 U 10 U
Bromomethane NA 10 U 10 U 10 U 10 U 10 U
Vinyl Chloride NA 10 U 10 U 10 U 10 U 10 U
Chloroethane NA 10 U 10 U 10 U 10 U 10 U
Methylene Chloride NA 5 U 5 U 3 15 B 5 U
Acetone NA 17 10 U 8 J 10 U 10 U
Carbon Disulfide NA 5 v 5 U 5 U s U 5 U
1,1-Dichloroethene NA 5 U g5 % 5 U 90 ¥ 5 U
1,1-Dichtoroethane NA 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethene {total) NA 5 U 5 U 5 U 5 U 5 U
Chloroform NA S U 5 U 5 U 5 U 5 U
1,2-Dichloroethane NA 5 U 5 U 5V 5 U 5 U
2-Butanone NA 10 U 10 U 10 U 10 U 10 U
1,1,1-Trichloroethane NA 5. U 11 5 U 5 U 5 U
Carbon Tetrachloride NA 5 U 5 U 5 \ 5 v 5 U
Vinyl Acetate NA 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane NA 5 U 5 v 5 U 5 U 5 U
1,2-Dichloropropane NA 5 U 5 U 5 U 5 U 5 U
cis-1,3-Dichloroprapene NA 5 U 5 U 5 U 5 v 5 U
Trichloroethene 75000 50 246 * % 5 U 99 % 5 U
Oibromochloromethane A 5 U 5 U 5 U 5 v 5
1,1,2-Trichloroethane NA 5 U 5 U 5 U 5 U 5 U
Benzene NA 5 U 9% % 5 U 103 % 5 U
Trans-1,3-Dichloropropene NA 5V 5 U 5 v 5 U 5 U
Bromoform NA 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone NA 10 U 10 U 10 U 10 U 10 U
2-Hexanone NA 10 U 10 U 10 U 10 v 10 U
Yetrachloroethene NA 5 U S U 5 U 5 U 5 U
1,1,2,2-Tetrachioroethane NA S U s U 5 U 5 U 5 U

*= Qutside of EPA CLP QC Timits.
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REW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 3b
Cust ID: 0-4-30 VBLK VBLK BS VBiK VBLK BS VBLK
RFWE: 005 DL 91GVB342-MB1 91GVB342-MB1 91GVB343-MB1 91GVB343-MB1 91GVB344-MB]
Toluene NA 5 U 92 % 5 U 9% % 51U
Chlorobenzene NA 5 U 94 % 5 U 929 % 50
Ethylbenzene NA 5 U 5 U 5 U 5 U 5 U
Styrene NA 5 U 5 U 5 U 5 U 5 U
Xylene (total) NA 5 U 5 U 5 U 5 U 5 U
2-Chloroethylvinylether . NA 10 U 10 U 10 U 10 VU 10 U

*. Qutside of EPA CLP QC Vimits.




Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LISY Report Date: 10/15/91 14:05
REW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a
Cust ID: R-5-GHW R-5-GW R-5-GW 0-4-30 D-4-30 D-4-30
Sample RFW¥: 004 004 NS 004 MSD 005 005 DL 005 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00. 1.00 1.00 10.0 100
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 Jo0 % 103 % 103 % 108 % 103 % 98 %
Surrogate Bromof luorobenzene 106 % 11 % 109 % 108 % 115 % 100 %
Recovery 1,2-Dichlioroethane-d4 103 % 107 % 106 % 108 % 113 % 100 %
Chloromethane 10 U 10 U 10 U 10 U NA NA
Bromomethane 10 U 10 U 10 U 10 U NA NA
Vinyl Chloride 34 29 29 10 U NA NA
Chloroethane 10 U 10 U 10 U 10 U NA NA
Methylene Chloride 5 U 5 U 5 U 16 " Y NA NA
Acetone 10 U 10 U 10 U 9 JBU NA NA
Carbon Disulfide . 5 U 5 U 5 U 5 U NA NA
1,1-Dichloroethene 5 U 9% % 89 % Eq30 930 NA
1,1-Dichloroethane 5 7 6 ELero 3600 NA
1,2-Dichloroethene (total) 5] 54 53 Ez29p 00 ' NA
Chloroform 5 U 5 U 5 U 4 I NA NA
1,2-Dichloroethane 5 U 5 U 5 U | [ NA NA
2-Butanone 10 U 10 U 10 VU 10 U NA NA
1,1,1-TrichToroethane 5 U 35. 17 £1]000 E 17000/
Carbon Tetrachloride 5 U 5 U 5 U 5 U NA NA
Vinyl Acetate 10 U 10 U 10 U 10 U NA NA
Bromodichloromethane 5 U 5 U 5 U 5 U NA NA
1,2-Dichloropropane 5 U 5 U 5 U 5 U NA NA
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U NA NA
Trichloroethene 20 585 * % 332 * 9, £75,00n E E
Dibromochloromethane 5 U 5 U 5 U 5 U NA NA
1,1,2-Trichloroethane 5 U 5 U 5 U 66 NA NA
Benzene 5 U 96 % 100 % 5 U NA NA
Trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U NA NA
Bromoform S U 5 U 5 U 5 U NA NA
4-Methy1-2-pentanone 10 U 10 U 10 U 10 U NA NA
2-Hexanone 10 U 10 U 10 U 10 U NA NA
Tetrachloroethene 5 U 5 U 5 U e NA HA
1,1,2,2-Tetrachloroethane 5 U 5 U L) 5 U NA HA
*= Qutside of EPA CLP QC Timits.
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FW Batch Number: 91096745 ept: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2b
Cust I0: R-5-GW R-5-GNW R-5-GHW D-4-30 D-4-30 D-4-30
RFW#: 004 004 MS 004 MSD 005 005 DL 005 DL
Toluene 51U 90 % 95 % § KA NA
Chlorobenzene 5 U 9] % 98 % 5 U NA NA
Ethylbenzene 5 U 5 U 5 U 5 U NA NA
Styrene 5 U 5 U 5 U 5 U NA NA
Xylene (total) 5 U 5 U 5 U 5 U NA NA
2-Chloroethylvinylether 10 U 10 U 10 U 10 VU NA NA
*= Qutside of EPA CLP QC Timits. ' ‘l'-/-D - % ']70'
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 10/15/91 14:05
REW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Paqe: 1la
Cust 1D: I-7-GW 1-7-GW 1-2-GW 1-2-GW I-7-GW DUP I-7-GW DUP
Sample RFWH: 001 001 DL 002 002 DL 003 003 DL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 5.00 1.00 5.00 1.00 5.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 92 % 104 % 100 % 106 % 102 % 04 %
Surrogate Bromofluorobenzene 1z % 109 % 108 % 110 % 104 2% 108 %
Recovery 1,2-Dichloroethane-d4 108 % 11 % 107 % 110 % 102 % 112 %
FEETE=SsT=So=R ============-====================f]l============f]============fl============fl============fl.—.==.—=:-_-=====fl
Chloromethane 10 U NA 10 U NA 10 U NA
Bromomethane 10 U NA 10 U NA 10 U NA
Vinyl Chloride 10 U NA 12 NA 10 U NA
Chloroethane 10 U NA 10 U NA 10 U NA
Methylene Chloride 5 U NA 5 U NA 5 U NA
Acetone 10 U NA 8 JBUL NA 10 U NA
Carbon Disulfide 5 U NA 5 U NA 5 U NA
1,1-Dichloroethene 5 U NA 1 R NA s NA
1,1-Dichloroethane ET7 440 o E 150 @50 | SAN ||
1,2-Dichloroethene (total) 5 U NA A30 NA ne2 NA
Chloroform 5 U NA 5 U NA 5 U NA
1,2-Dichioroethane 5 U NA 5 U NA 5 U NA
2-Butanone 10 U NA 10 U NA 10 U NA
1,1,1-Trichloroethane 5 U NA - { NA 5 U NA
Carbon Tetrachloride 5 U~ NA 5 U NA 5 U NA
Vinyl Acetate 10 U NA 10 U NA 10 U NA
Bromodichloromethane 5 U NA 5 U NA 5 U NA
1,2-Dichloropropane 5 U NA 5 U NA 5 U NA
cis-l.3-chhloropropene 5 U NA 5 U NA 5V NA
Trichloroethene 5 U NA E /00 %460 "% NA
Dibromochloromethane 5 U NA 5 U NA 5 0 NA
1,1,2-Trichloroethane 5 U NA 5 U NA 5 U NA
Benzene 5 U NA 5 U NA 5 U NA
Trans-1,3-Dichloropropene 5 U NA 5 U NA 5 U NA
’ Bromoform 5 U NA 5 U NA 5 U NA
‘ 4-Methyl-2-pentanone 10 U NA 10 VU NA 10 U NA
2-Hexanone . 10 U NA 10 U NA 10 U NA
Tetrachloroethene 5 U NA 5 U NA s U HA
l 1,2,2-Tetrachloroethane 5 U NA 5 U NA 5 U

Outside of EPA CLP qc Timits.
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RFW Batch Number: 91096745 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 1b
Cust 1D: 1-7-GW 1-7-GW 1-2-GM 1-2-GM 1-7-GW DUP 1-7-GM DUP

' RFWH: 001 001 DL 002 002 DL 003 003 DL
Toluene 5 U NA 5 U NA 51U WA
Chlorobenzene 5 U NA 5 U NA 5 U NA
Ethylbenzene 5 U NA 5 U NA 5 U NA
Styrene_ 5 U NA 5 U NA 5 U NA
Xylene (total) 5 U NA 5 U NA 5 U NA
2-Chloroethylvinylether . lou NA 10 v NA 10 U NA
*= Qutside of EPA CLP QC Timits. 'i(,,'ch iy
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 10/11/91 11:25 ©?
REW Batch Number: 9109G723 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2a U
Cust 1D: VBLK VBLK BS :
Sample RFW#: 91GVE242-MB1 91GVE242-MB1 !
Information Matrix: WATER WATER
D.F.: 1.00 1.00
Units: UG/L UG/L
h BromofTuorcbenzene 13 % 1id %

Dichlorodifivoromethane
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
2,2-Dichloropropane
trans-1,2-Dichltoroethene
Chloroform
Bromochloromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Yetrachloride
1,1-Dichloropropene
Bromodichloromethane
Oibromomethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,2-Dibromoethane
1,1,2-Trichloroethane
Benzene
1,3-Dichloropropane
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

*= Qutside of EPA CLP QC Vimits.
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RFW Batch Number: 91096723 Client: Ekco Houseware Work Order: 2994-02-03-0000 Page: 2b
Cust 10:  VBLK VBLK BS o
o™

RFWN: 91GVE242-MB1 91GVE242-MB1

Chiorobenzene ' )
1,1,1,2- Ietra’ﬁ1orethane
Ethylbenzene
Styrene
p-Xylene
m-Xylene
o-Xylene
Bromobenzene
1,2,3-Trichloropropane
Isopropylbenzene
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Acetone
Carbon Disulfide
2-Butanone
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone
2-Chloroethylvinylether

= OQutside of EPA CLP QC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, METHOD 524 LIST Report Date: 10/11/91 11:25 I~
W Batch Number: 9109G723 Client: Ekco Houseware Work Order: 2994-02-03-0000 __Page: la <N
Cust 1ID: 1-13-GH R-4-GW 1-4-GN I1-4-GW VBLK VBLK BS '
Sample RFW#: 001 002 003 003 DL 91GVE239-MB1 91GVE239-MB1 !
Information Matrix: WATER WATER WATER WATER WATER WATER
0.F.: 1.00 1.00 1.00 5.00 1.00 1.00
Units: UG/L UG/L UG/L UG/L UG/L UG/L

Bromofiuorobenzene 113 % 116 % 116 % 117 % 116 % 121 %
=========================================I===f‘============fl============f‘============fl============fl============f'
Dichlorodifluoromethane 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U
Chloromethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
Bromomethane 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
Vinyl Chloride q 2 0.2 U NA 0.2 U 0.2 U
Chloroethane 0.1 U 0.1 .V 0.1 V NA 0.1 U 0.1 VU
Methylene Chloride 1 B 2 B 2 BY NA 2 2 B
Trichlorofluoromethane 0.1 U 0.1 U 0.1 U NA 0.1 VU 0.1 v
1,1-Dichloroethene 0.1 U 0.1 U 0.1 U NA 0.1 U 94 9%
1,1-Dichloroethane 0.1 v 2 : E 164 0.1 U 0.1 U
cis-1,2-Dichloroethene L 0.2 U 0.2 U 6.2 U NA 0.2 0.2 U
2,2-Dichloropropane 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 v
trans-1,2-Dichloroethene . 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
Chloroform 0.2 U 0.2 0.2 U NA 0.2 U 0.2 U
Bromochloromethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
1,2-Dichloroethane 0.2 U 0.2 U 0.2 VU NA 0.2 U 0.2 U
1,1,1-Trichloroethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
Carbon Tetrachloride 0.1 Vv 0.1 U 0.1 U NA 0.1 U 0.1 U
1,1-Dichloropropene 0.1 U 0.1 U 0.1 U NA 0.1 Vv 0.1 U
Bromodichloromethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
Dibromomethane 0.2 U 0.2 U 0.2 v NA 0.2 U 0.2 U
1,2-Dichloropropane 0.2 v 0.2 Vv 0.2 U NA 0.2 U 0.2 U
Trichloroethene 0.3 U 2 0.3 U NA 0.3 U 93 4%
Dibromochloromethane 0.2 U 0.2 U 0.2 U NA 0.2 VU 0.2 U
1,2-Dibromoethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
1,1,2-Trichloroethane 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U
Benzene 0.2 U 0.2 U 0.2 U NA 0.2 U 100 %
1,3-Dichloropropane 0.2 VU 0.2 U 0.2 VU NA 0.2 U 0.2 U
Bromoform 0.2 U 0.2 U 0.2 U NA 0.2 V 0.2 v
Tetrachloroethene - 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
1,1,2,2-Tetrachloroethane 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
Toluene 0.9 0.1 U 0.1 U NA 0.1 U 9% %

*= Qutside of EPA CLP QC Timits.
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RiW Batch Number: 91096723 Cliept: Ekco Houseware Work Order: 2994-02-03-0000 Page; b g:g
Cust 1D: 1-13-GW R-4-GW 1-4-GH 1-4-GM VBLK VBLK BS
RFWH: 001 002 003 003 DL 91GVE239-MB]1 91GVE239-MB}
. — e — . ]
Chiorobenzene 0.1 U 0.1 U 0.1 U NA 0.1 VU ol %
1,1,1,2-Tetrachlorethane . 0.2 U 0.2 U 0.2 U NA 0.2 VL 0.2 U
Ethylbenzene 0.1 U 0.1 U 0.1 U NA 0.1 V¥ 0.1 v
Styrene _ 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
p-Xylene - 0.2 VU 0.2 VU 0.2 U NA 0.2 U 0.2 U
m-Xylene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
o-Xylene___ e 0.3 U 0.3 U 0.3 v NA 0.3 U 0.3 U
Bromobenzene _ 0.1 U 0.1 U 0.1 v NA 0.1 U 0.1 U
1,2,3-Trichloropropane 0.4 U 0.4 U 0.4 U NA 0.4 U 0.4 U
Isopropylbenzene 0.2 U 0.2 U 0.2 U NA 0.2 VU 0.2 U
n-Propylbenzene 0.2 U 0.2 U 0.2 U NA 0.2 U 6.2 U
2-Chlorotoluene 0.2 vV 0.2 U 0.2 U NA 0.2 U 0.2 U
4-Chlorotoluene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
1,3,5-Trimethylbenzene 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
tert-Butylbenzene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
1,2,4-Trimethylbenzene 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U
sec-Butylbenzene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
p- Isopropyltoluene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
1,3-Dichlorobenzene 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
1,4-Dichlorobenzene 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 V
1,2-Dichlorobenzene 0.1 U 0.1 VU 0.1 U NA 0.1 U 0.1 U
n-Butylbenzene 0.1 U 0.1 Vv 0.1 U NA 0.1 U 0.1 v
1,2-Dibromo-3-Chloropropane . 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U
1,2,4-Trichlorabenzene 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U
Hexachlorobutadiene 0.4 U 0.4 U 0.4 U NA 0.4 U 0.4 U
Naphthalene 0.2 U 0.2 U 0.2 v NA 0.2 U 0.2 U
1,2,3-Trichlorobenzene 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
cis-1,3-Dichloropropene 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U
trans-1,3-Dichloropropene 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U
Acetone 2 v e v 2 v NA 2 v 2 v
Carbon Disulfide 0.1 U 0.1 U 0.1 v NA 0.1 VU 0.1 U
2-Butanone 0.3 U 0.3 U 0.3 U NA 0.3 v 0.3 v
Vinyl Acetate 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U
4-Methyl-2-pentanone 0.4 U 0.4 U 0.4 U NA 0.4 U 0.4 U’
2-Hexanone 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U
2-Chloroethylvinylether 0.2 UV 0.2 U 0.2 U NA 0.2 v 0.2 v

*= Qutside of EPA CLP QC Vimits.-




Roy F. Meston, Inc. - Guif Coast Laboratories
VOLATILES BY GC/MS, HSL LIST Report Date: 02/25/92 14:49

REW Number ; 419 Client: Ekco Houseware N i 2994-02-02-

Cust ID: VBLK BS

Sample RFWE: 92GVED24-MB1

Information Matrix: WATER
0.F.: 1.00
Units: ug/L

Toluene-d8 100 %

Surrogate B8romofluorobenzene 105 %
Recovery 1,2-Oichloroethane-d4 102 %

D P T T T T P T T T T - flo= - snfl wafl wflose

Chloromethane
Aromomethane
Yinyl Chloride_
Chloroethane
Methylene Chioride
Acetone
Carbon Disulfide

1,1-Dichloroethene 107
1,1-Dichloroethane
1,2-Dichloroethens (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Oichioropropene
Trichloroethene
Otbromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
Sronoform
4-Nethy]-2-pentanone
2-Hexanone
Tetrachloroethene
1,1.2,2-Tetrachloroethane

*= Qutside of EPA CLP QC Timits.
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m
RFWE: 92GYEQ24-MB) nm
m
ToTuene 79 % o
fhlorobenzene 95 ¥ <
Ethylbenzene 1 U
Styrene 1
Xylene (total) 1 U
“s Qutside of EPACLP OC Timits.
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Roy F. Weston, Inc. - Gulf Coast Laboratories
VOLATILES BY GC/MS, HSL LISI Repart Date: 02/25/92 14:49

RiW Batch Nymber: 92026419 Client: Ekco Hoyseware ; 2994-
Cust 10: R-5 VBLK VBLK BS VBLK VBLK BS vaLK

Sample RFWE: olo 92GYEO23-MB1 92GVEC23-MB1 92GVC040-MB1 92GYCO40-MB8] 926VEC24-NB1
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L

Toluene-d8 108 % — 97 % JoI 00 % % X 103 X
Surrogate Bromofluyorobenzene 108 % 98 % 104 102 % 107 % 10¢ %
Recovery 1,2-Dichloroethane-d4 109 % 97 % 108 101 % 116 * % 9% %
sesese L LT T u----..--fl-- .-.-fl
Chloroaethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
~1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroforn
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-DichToropropene
Bronoform
4-Hethy!-Z-pentanone
2 -Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
‘-~0utside of EPA CLP QC Timits.
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P

RFWE: 010 92GVEQ23-NB1 92GVE023-MB1 S2CYCOAL0-MB1 92GVCOAO-MBL1  92GVED24-M81 m

Toluene I U T U L T U a8 % rv o

Chlorobenzene 1 v 1 0 % % 1 U 100 % 1V ¢
tthylbenzene 1 U 1 0 1 U 1 0 1 U 1 U
Styrene 1 U 1 U 1 U 1 0 1 U 10V
Iylene (total) 1 v 1 v 1 v 1 v 1 U 1 v

*= OQutside of EPA CLP OC Vimits.
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Roy F. Meston, Inc. - Gulf Coast Laboratories

VOLATILES BY GC/MS, HSL LIST Report Date: 02/25/92 14:49
RFEW Batch Number: 92026419 Cliept: Ekco Houseware Wor =0¢-02- H
Cust 10: L-3 L-4 L-4 L-4 L-4 L-5
Sample RFVE: 007 008 008 DL 008 NS 008 HSD 009
Information Matrix: WATER WATER WATER WATER WATER WATER
D.fF.: 1.00 1.00 5.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
TaTuene-d8 101 % ol % 9% % 100 % 00} S 3 1 ¥
Surrogate 8romofluorobenzene 104 % 107 % 108 % 106 % 107 % 106 %
Recovery 1,2-Dichloroethane-d4 97 % 126 * % 100 % 125 * % 127 .~ % 18~
L 1 4 1 1 1] SSONSSYUTTUNSNEESEEROS NSNS bas f] -----.------f‘--— ——f‘ fl ]t] - f‘
Chloromethans 2 U r NA 2 U 2 2 v
8romomethane 2 u 2 L NA 2 u z U 2 v
Vinyl Chloride 1 U 1 U NA 1 U 1 U ‘37 ¢
Chloroethane 2 U 2 U NA 2 v 2 u 2 v
Methylene Chioride 2 U 4 BU NA S B 4 8 3 BU
Acetone 2 v r | NA 2 U 1 8 2 u
Carbon Disulfide 1 0V 1 U NA 1 U 1 U 1 U
1,1-Dichloroethene 1 U 2 NA m % 120 % 1
1,1-Dichloroethane 1 u 4 S NA 21 21 i [ I
1,2-Dichloroethene (total) 1 v E 20 E E 18
Chloroform 1 v 1 v NA 1 U 1 vV 1 0
1,2-Dichloroethane 1 v 1 0 NA 1 U 1 v 1 U
2-Butanone 2 v 2 U NA 2 v 2\ 2 U
1,1,1-Trichlioroethane 1 4 10 NA 1 0 1 U 10
Carbon Tetrachloride 1 U 1 U NA 10 1 U 1 U
Vinyl Acetate 2 U 2 U flA 2 v 2 VU 2 v
Bromodichloromethane 10 1 U NA 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U NA 1 U 1 v 1 U
cis-l,a-oichloropropwe 1 0 1 U NA 1 U 1 0 1 U
Trichioroethene 1 v 1 v NA 101 % 102 % 1 U
Dibromochloromethane 1 v 1 U NA 1 U 1 U 1 UV
1,1,2-Trichloroethane 1 v 1 v NA 1 U 1 U 1 U
Senzene 1 U 1 v NA 92 % 94 % 1 v
Trans-1,3-Dichloropropene 1 ¥ 1 Vv NA 1 U 1 U 1 u
Bromoform _ 1 v 1 v NA 1 v 1 U 1 U
4-Methyl-2-pentanone 2 v 2 v NA 2 U 2 v 2 U
2-Hexanone e v 2 U NA 2 v 2 U 2 U
Tetrachloroethene 10 1 v NA 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 1 U 1 U NA i v 1 U 1 U

*= Outside of EPA CLP QC Timits
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9

RFUS: 007 008 008 DL 008 MS 008 NSD 009 =)

Toluene 1T U T~ 0 WA 88 3 5% % T 0 O

Chlorobenzene 1 v 1 v NA 101 % 103 % 1 0 ¥
m:.Svosugo 1 v 1 U NA 1 v 1 U 1 U
2... i1 v 1 U NA 1 4 10 1 U
total) 1 VU 1 U NA 1 v 1 v 1 U

"y e._numao of EPRK CLP (€ limits.
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Roy F. Weston, Inc. - Gulf Coast itaboratories

VOLATILES BY GC/MS, HSL LISY Report Date: 02725792 14:49
RFW Batch Number: 9202G4]9 Client; Ekco Houseware ork 0 8- -8 -0 i :
Cust 1D: L-1 L-1 Dup L-1 Dup L-1 Dup L-2 L-2 !
Sample RFWH: 004 OL 005 005 DL 005 DL 006 006 DL ‘
Informatian Matrix: WATER HATER WATER WATER WNATER WATER !
D.F.: 40.0 1.00 10.0 50.0 1.00 20.0 :
Unfts: ug/L ug/L ug/L ug/L ug/L ug/L
Yoluene-d8 102 % 9 X 100 ¥ 95 % 103 X 99 X
Surrogate Bromofluorobenzene 109 % 116 * % 100 % 107 % 103 % 106 %
Recovery 1,2-Dichloroethane-da 11 % 130 * % 97 % 97 % 101 % 9 %X
ane wanennf]enuesasnunnf) f1 f) flosvessmanneaf]
Chloromethane NA 2 v NA NA 2 U NA
Bromomethane NA 2 U NA NA 2y KA
Yinyl Chloride NA & I NA NA | NA .
Chloroethane NA 2 U NA NA 2 v NA ~
Nethylene Chloride NA 3 Bu NA HA 2 U NA -
Acetone NA 2 v NA NA 6 U NA '
Carbon DisulTide NA 1 v NA NA 1 U A b
},1-Dichloroethene NA g NA A 14 MA .
1,1-Dichloroethane NA 3 77 NA X3 NA —
1,2-Dichloroethene (total) NA E 110 - NA '3 NA :
Chloroforn NA 1 U NA NA 1\ NA -
1,2-Dichloroethane . NA 1 U NA NA 1 U NA .
2-Butanone NA 2 v KA NA 2 U NA
1,1.1-Trichlorosthane NA <y’ NA NA 8§ NA
Carbon Tetrachloride NA 1 4 NA A 1 v NA
Vinyl Acetate NA 2 u NA NA 2 v A
Bromodichloromethane NA T NA RA i v NA
1,2-Dichloropropane NA 1 v NA NA 1 0 NA :
cis-1,3-Dichloropropene NA 1 U NA NA 1 U NA >
Trichloroethene 360 E € r430 1 110 o
Dibromochloremethane NA 1 v NA MA 10 NA )
1,1,2-Trichloroethane NA 1 U NA NA 1 U NA {
Benzene NA 1 U NA NA 1y NA g
Trans-1,3-Dichloropropene NA 1 U KR NA 1 U NA ~
Bromoform NA 1 U NA NA 1 v NA m
4-Methyl-Z-pentanone NA 2 Vv NA NA 2 U NA z
2-Hexanona NA 2 v NA NA A NA 22
Yetrachloroethene NA 10 NA NA 1 U NA <
1,1,2,2-Tetrachloroethane NA 1 U NA NA 1 U NA :
*a Qutside of EPA CLP QC Timits. ;«
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Cust ID: L-1 L-1 Oup L-1 Oup L-1 Dup L-2 L-2 m_

RFWA: 004 DL 005 005 DL 005 DL 006 006 DL o

ToTuene NA U [ NA T U W G

Chlorobenzene NA ] U NA NA 1 0 NA <
Ethylbenzene NA 1 U NA NA 1 U NA
Styrene NA 1 u NA NA 1 v NA
Xylene [Total}) NA 1 U NA NA 1 v NA

*. Outside of EPA CLP QC Timits.
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T0: Roy F. Weston, Incorporated

1 Weston Way

West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

WESTON-GULF TOAST _A30RATORIES. NC.
247 Bond SL.. University 2arx, llinos 60466

Phones: (312) 334.5200

2°9) 385-7977 815 "23-°¢

DATE: January 5, 1989

RE: Grdwater L-1-GW-001
American Bome Products
W.0.8 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88

sl

R T T

GCL#=: 144693
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL 5 ug/l U
Cis-1,3-Dichloropropene BDL 5 ueg/1 U
Trichloroethene =210 - ° 5 ug/l @
Dibromochloromethane BDL 5 ug/l1 U0
1,1,2-Trichloroethane BDL S ugs/l U
Benzene BDL 5 uwg/1 O
Trans-1, 3-Dichloropropene BDL 5 uwg/l1 U
Bromoform BDL S uag/l O
4-Methyl-2-Pentanone BDL 10 uwg/1 O
2-8exanone . B8DL 10 ug/l U
Tetrachloroethene BDL 5 ugsl O
1,1,2,2-Tetrachloroethane BDL 5 ug/l O
Toluene BDL 5 ug/l 0O
Chlorobenzene BDL 5 uwg/l1 U
Ethylbenzene BDL 5 uegs/l O
Styrene BDL 5 uwa/l U
Xylene BDL 5 ug/l O




WESTIN-GLLF COAST LABORATORIES. NC
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TO: Roy F. Weston, Incorporated DATE: January 5, 1989
1 Weston Way
West Chester, PA 19380 RE: Grdwater L-1-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.% 2994-02-03 l

Sample Date: 11/17/88
Date Received: 11/18/88

GCL#: 144693
VOLATILE COMPOUNDS RESULT DETECTION LIMIT .
Chloromethane BDL 10 uwg/l ©
Bromomethane BDL 10 ug/l U I
Vinyl Chloride 48 10 ug/1
Chloroethane BDL 10 ug/l U l
Methylene Chloride 30 5 ug/1(B)
Acetone 11 10 ug/l @ .
Carbon Disulfide BDL 5 ugs/1 O .
1,1-Dichloroethene 3 5 uwg/l J
1,1-Dichloroethane 7 5 ug/l l
1.2-Dichloroet$ene (total) 81 S ug/l
Chloroform BDL 5 ug/l1 U 1
1,2-Dichloroethane BDL 5 ugs/l ‘O
2-Butanone BDL 10 ug/l O l
1,1,1-Trichloroethane 49 5 ug/l .
Carbon Tetrachloride BDL S ug/l U
Vinyl Acetate BDL 10 ugs1 O .
Bromodichloromethane BDL 5 ug/l O ‘JII
i
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NESTON.GULS 2CTAS™ _ABCRATZRIES. :NC.
24*~ 3ong SL.. Jruversity arx. lincis 60466

Shones: 312! 334-3200 8°3) 7. 783

2°9) 385-707"

TO: Roy F. Weston, Incorporated
1 Weston Way
West Chester, PA 19380

DATE: January 6, 1989

RE: Grdwater I-5-GW-001
American Home Products

ATTN: Ms. She:rerd Steele W.0.8 2994-02-03

-.-----“-*--‘é-

Sample Date: 11/17/88

Date Received: 11/18/88

GCL#: 144692
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 ug/l ©
1,3-Dichlorobenzene BDL 10 ug/l U
1,2-Dichlorobenzene BDL 10 uwg/1 U
1,4-Dichlorobenzene BDL 10 ug/l O




MANATES JEIGMERSCONGLL NS

TO: Roy F. Weston, Incorporated
1 Weston ¥Way

NESTIN-GUL? STAST _ABCRATIRIES NC
247~ 3ona St.. University Parx. tnars 30446
hones: . J°2) $34-3200 219! 335.797°  BtS) “23.°

------

DATE: January 5, 1989

“a

g‘l

West Chester, PA 19380 RE: Grdwater I-5-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03
Sample Date: 11/17/88
Date Received: 11,/18/88
GCL#: 144692
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL $ ug/1 U
Cis-1,3-Dichloropropene BDL 5 ug/l 0
Trichloroethene 240 5 ug/l e
Dibromochloromethane BDL 5 ug/l 0
1,1i,2-Trichloroethane BDL 5 ugs/l1 O
Benzene =4 S w/l J
Trans-1, 3-Dichloropropene BDL 5 ug/l1 U
Bromoform BDL S ug/l 0
4-Hethyl-2-Pentancne BDL 10 ug/l U
2-8exanone BDL 10 ug/l O
Tetrachloroethene BDL 5 ug/l O
1,1,2,2-Tetrachloroethane BDL 5 ug/l O
Toluene BDL 5 ug/l O
Chlorobenzene BDL S ug/l1 0
Ethylbenzene BDL 5 ug/l U
Styrene BDL 5 ug/l U
Xylene BDL 5 ug/l U
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WESTON-GULS 04357 LABCRATORIES. INC
24° " Bond 3l.. Jmiversity darx. Hlirows S0466

Phones: 372! 514-3200 .2° 385.70°" (8BS T3-Sl

AvA_vT ta_ zzzza-c
TO: Roy F. ﬁeston. Incorporated DATE: January 5, 1989
1 Weston Way
West Chester, PA 19380 RE: Grdwater 1-5-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03
_ Sample Date: 11/17/88
Date Received: 11/18/88
GCL#: 144692
YOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 10 ugs/l ©
Bromomethane BDL 10 ug/l U
Vinyl Chloride ' BDL 10 uwg/l ©
Chloroethane BDL 10 uwg/l U
: P N
Methylene Chloride 31 5 ug/l1 (B )

— -
Acetone 26 10 ug/l (B )
Carbon Disulfide BDL 5 ug/l U
1,1-Dichlorocethene - S uwg/l
1,1-Dichloroethane ~B6 5 ug/l
1.2-Dichlorcethene (total) BDL 5 w/1 U
Chloroform BDL 5 ug/l O
1,2-Dichloroethane BDL 5 wg/1 O
2-Butanone BDL 10 uwg/1 O
1,1,1-Trichloroethane <40 5 ug/sl
Carbon Tetrachloride BDL 5 ug/l O
Vinyl Acetate BDL 10 ug/1 0O
Bromcdichloromethane ' BDL 5 ugsl O
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TO: Roy F. Weston, Incorporated DATE: January 6, 1989

1 Weston Way

West Chester, PA 19380 RE: Grdwater I-2-GW-001

_ American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-~02-03

Sample Date: 11/17/88
Date Received: 11/18/88

GCL#: 144691DL
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloroethene (total) 280 - 50 ug/l D
Trichloroethene 910 50 ug/l D
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TO: Roy F. Weston, Incorporated
1 Weston Way
West Chester, PA 19380

AfTN: Ms. Sherrerd Steele

WESTON-GULF CTAST LABCRAT ZRIES. INC.

24°7 Bond St.. University Parx. tlinors 50466

Prones. 312} 534-5200 12°31 335-797T  ($18) 723-°52

DATE: January 6, 1989

RE: Grdwater 1-2-GW-001
American Home Products
W.0.% 2994-02-03

Sample Date:

11/17/88

Date Received: 11/18/88

GCL#: 144691
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2fChloroethyl vinyl ether BDL 10 ug/l1 ©
1, 3-Dichlorobenzene BDL 10 ug/l O©
1,2-Dichlorobenzene BDL 10 ug/l U
1,4~-Dichlorcbenzene BDL 10 ug/1 U




WESTON-GLLF 2DAS™ LABORATZRIES. NC.
2417 3ond 51.. Jmiversity Park. Wlinows 80486

hones: :3°2! 334-5200 ,249) 885-707" 87§ TI3.°i3

TO: Roy F. VWVeston, Incorporated DATE: January 6, 1989 l
1 Weston ¥Way
West Chester, PA 19380 RE: Grdwater 1-2-GW-001
American Home Products .
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/17/88
Date Received: 11/18/88
GCLS: 144691 .

VOLATILE COMPOUNDS RESULT DETECTION LIMIT . |
1,2-Dichloropropane BDL 5 ugs/l 0 |
Cis-1, 3-Dichloropropene BDL 5 ug/l U ' |
Trichloroethene 680 5 ug/l (®) |
Dibromcchloromethane BDL 5 ug/1 0 ' 3
1,1,2-Trichloroethane BDL 5 ug/l O '
Benzene BDL 5 ug/l1 U
Trans-1,3-Dichloropropene BDL 5 ug/l 0O . |
Bromoform BDL 5 ug/1 U
4-Methyl-2-Pentanone BDL 10 ug/1 O 1
2-8exancae BDL 10 ug/1 O l
Tetrachloroethene BDL 5 uwa/l O
1.1,2,2-Tetrachloroethane BDL 5 ug/l U .
Toluene BDL S ug/l U
Chlorobenzene BDL 5 ug/l 0 1
Ethylbenzene BDL 5 ugs/l U
Styrene BDL 5 ug/l © .
Xrlene BDL 5 ug/l U J
|
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WNESTCON-GULF COAS™ _ABCRATZRIES NC.
24° 7 3ond 3. Unversity 3arx_ 'thnois 30466
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Ava_¢T ta_ 3zzcac
TO: Roy F. Weston, Incorporated DATE: January 6, 1989
1 Weston VYay
West Chester, PA 19380 RE: Grdwater I1-2-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88
GCL#%: 144691
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 10 ugs/l1 ©
Bromomethane BDL 10 ug/l U
)
Vinyl Chloride 956 10 ug/l I
Chloroethane BDL 10 ugr/l 0O :
;
Methylene Chloride 34 5 ug/l (B
Acetone 34 10 ug/l '
Carbon Disulfide BDL - 5 ug/l O )
1,1-Dichloroethene w22 5 ug/sl :
1,1-Dichlorvcethane qu- 5 agrl
1,2-Dichloroethene (total) 300 5 ag/l @
Chloroform BDL 5 ug/l O
1,2-Dichloroethane BDL 5 ug/l O |
2-Butanone BDL 10 ug/l O I
1,1,1-Trichloroethane ‘87 5 ug/l l
Carbon Tetrachloride BDL 5 ug/l
Vinyl Acetate BDL 10 ug/l U
Bromodichloromethane BDL 5 uwugs/1 U
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S CTAST LASCRATORET NC

Jrwverqity Sarg, hirois 33466

~sanuary 6, .989

RE: Grdwater D-4-30-GW-001
American Home Products .
W.0.% 2994-02-03
Sample Date: - 11/17/88
Date Received: 11,/18/88

GCL#: 144690DL
YOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,1,1-Trichloroethane SPO00 10000 ug/l D
Trichloroethene J220000 10000 ug/l D
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v0: Roy F. Weston, lacorporazed CATE: Jaguary 6, 1339
1 Weston Way
West Chester, PA 19380 RE: Grdwater D-4-30-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2394-02-03
: Sample Date: 11/17/88
Date Received: 11/18/88
GCL#: 144690
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 uwg/l U
1,3-Dichlorobenzene BDL 10 ug/l U
1, 2-Dichlorobenzene BDL 10 wug/l O
0

1.4-Dichlorobenzene BDL 10 ug/l
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TO: Roy F. Weston, Incorporazed

i1 Westcn Yay

West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

NI5TIN-SLLF TTalT
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14°° 3o0n2 31 .

Icres 2°2: 32

DATE:

[T TL

January

5,

1289

RE: Grdwater D-4-30-GW-001
American Bome Products
W.0.8 2994-02-03

Sample Date: 11/17/88
Date Received: 11/18/88
GCLS: 144690 .
VOLATILE COMPOUNDS RESULT DETECTION LIMIT l
1,2-Dichloropropane BDL 5 ugs/l 0
Cis-1, 3-Dichloropropene BDL 5 ug/l U _—.
Trichloroethene 1900 5 ug/l C:)
Tisrcacchlcromethane BDL 5 wg/1 O l
1,1,2-Trizhlcrcethane 5340 - 5 ug’/l .
; Benzene BDL 5 g/l 13
) ®*rans-1, 3-Dichlcroprcpene 8DL 5 nags1 3 .
Sroacicre BDL S g/ 13
4-Methy.-2-Fentanone g o 10 ag/1 J 1
2 -Zexarcone EDL 10 1g/1 3
o T e rrach.srcethene 35 5 ug/l .
o T 1_,2 .2-Tetrachloroethane BDL S ag/1 0 o .———-;.
Tcluene | £30 5 ug/l
Calorobenzene BDL $ ug/1 DO "]
- Ethylbenzene 3 5 uwg/l J T
N Styrene BLL 5 ug/l 0 ) —.
lene (total) - 5 ug/l .

m mS
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T2: Roy ¥F.
1 Weston Way
West Chester, PA 15380

Westcun. Incorporated

ATTN: Ms. Sherrerd Steele

NEITIH.GULF 2243 AZNRATIMIES NC
i4'T 3cng SL. _nivamty Sy tinois §C469

nones: 277 Sl14-3300 179 388.°9TT 3e3, tarocEs

DATE: January 6§, 1989

RE: Grdwater D-4-30-GW-001
American Bome Products
W.0.% 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88

GCL#: 144690
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 10 uwg/l O
Bromomethane BDL 10 ug/l U
Vinyl Chloride - 10 wgs/l J
Chlor-ethare BDL 10 ug/l1 U
Hethyieae Chloride 59 5 uag/sl (Ej
- Ace-ore 82 10 ug/1
Carbcn Disulfide 8DL 5 uwegs1 U
1,1-Dichloroeshece 1900 5 ug/l (e)
1,1-Dichlzroethane 1800 5 uag/l (:7
1,2-Dichloroeshene (sotal) 270 5 ug/1 &)
Chlo;;;;rn ‘10 5 ug/l
-1.2-Dichloroethane I3 5 ug/l
2-Butarone BDL 10 ugs1 O
1,1.1-Trichloroethane 3000 5 ug/l ()
Carbon Tetrachlcride BDL 5 ug/l U
- Viayl Acetate BDL 10 ug/1 O
Brcmodichloromethane BDL 5 uoug/l U
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DESONERS CONSULTANTS

Phones (312) 534-5200 (219) 885.70~~ (g+e ~27 == l

TO: Roy F. Weston, Inc. DATE: January 4, 1989
1 Weston Way
West Chester, PA 139380 RE: Ground Water L-5-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/16/88
Date Received: 11,/17/88

GCL#: 144615
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 ug/l 0
.m__i:;:B;;hlorobenzene BDL-""-_ 10 ;;>1 o B
1,2-Dichlorobenzene BDL 10 ug/l ©
1,4-Dichlorobenzene BDL 10 uwug/1 U
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WESTON-GULF 22237 LABORAT - 2.23
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TO: Roy F. Weston, Inc. DATE: January 4, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water L-5-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8% 2994-02-03
: Sample Date: 11/16/88
Date Received: 11/17/88
GCL#: 144615
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL 5 ug/l U
Cis-1,3-Dichloropropene BDL 5 ug/l1 U
Trichloroethene BDL 5 ug/l U
Dibromochloromethane BDL 5 ug/l U
1,1,2-Trichloroethane BDL 5 ug/1 U
Benzene BDL 5 ug/l1 U
Trans-1,3-Dichloropropene BDL 5 ug/l U
Bromoform BDL 5 wug/1 U
4-Methyl-2-Pentanone BDL 10 ugs/l O
2-Hexanone BDL 10 ug/1 U
Tetrachlorocethene BDL 5 ug/l U
1,1,2,2-Tetrachloroethane BDL 5 ug/l U
Toluene BDL 5 ug/l ©
Chlorobenzene BDL 5 ug/l O
Ethylbenzene BDL 5 ug/l ©
Styrene BDL 5 ug/l U
Xylene BDL S ug/l ©
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DESINERSCONGULTANTS

TO: Roy F. Weston, Inc. DATE: January 4, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water L-5-GW-001
. American Home Products
ATTN: Ms. Sherrerd Steele W.0.8% 2994-02-03

Sample Date: 11/16/88
Date Received: 11/17/88

GCL#: 144615 .
VOLATILE COMPOUNDS RESULT DETECTION LIMIT .
Chloromethane BDL 10 ug/l O©

Bromomethane BDL 10 ug/l U .
Vinyl Chloride 10 10 ug/l
Chloroethane BDL 10 ug/l B\ .
Methylene Chloride 62 $ ug/l( B
.‘;ce;one T4 10 -ug/l B I
Carbon Disulfide BDL 5 ug/1 U N
1,1-Dichloroethene BDL 5 ug/l U

B 1, I—-chhl_c—);oethane o ~ 3 o -—5— ) ug/l J_ )
1,2-Dichloroethene (total) 92 5 ug/l
Chloroform BDL 5 ug/l 0
1,2-Dichloroethane BDL 5 ug/l U
2-Butanone BDL 10 uwg/l U
1,1,1-Trichloroethane BDL 5 ug/l U
Carbon Tetrachloride BDL 5 ug/l U
Vinyl Acetate BDL 10 ug/l1 U
Bromodichloromethane BDL 5 ug/l 0




WESTON-GULF COAST LABORATORIES. INC
2317 Bond St.. University Parw. llhinois 53468
Phones: (312) 534-5200 (219) 885-7077 (B15) 723.7¢1:

ANALYTICAL REPORT

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way _
West Chester, PA 19380 RE: Ground Water Sample I-4-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.% 2994-02-03

Sample Date: 11/16/88
Date Received: 11/17/88

GCL#: 144614
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 1.00 ug/1° U
1,3-Dichlorobenzene | BDL 0.08 ug/1 U
1,2-Dichlorobenzene BDL 0.09 ug/l U
1,4-Dichlorobenzene BDL 0.09 ug/1 U

g e . AN N cabialle. . N, .
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WESTON-GULF COAST LABORATORIES. INC. l
2377 Bongz St . University Parx. linois 50366

Phones: (312) §34-5200 (219) 885:7077 (815) 723».’5;'

ANALYTICAL RESQ=T el

TO: Roy F. VWeston, Inc. DATE: January 6, 1989 '
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample I-4-GW-001
American Bomes Products .
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03
Sample Date: 11/16/88
Date Received: 11/17/88 '
GCL#: 144614
VOLATILE COMPOUNDS RESOLT DETECTION LIMIT .
1,2-Dichloropropane BDL 0.24 ug/1l U
Cis-1, 3-Dichloropropene BDL 0.1 ugs/l © .
Trichloroethene BDL 0.27 ug/1 U .
Dibromochloromethane BDL 0.18 ug/1 ©
1,1,2-Trichloroethane BDL 0.20 ug/l 0 .
Benzene BDL 0.07 ug/1 U
Trans-1,3-Dichloropropene BDL .. 0.10 ug/1 U .
Bromoform BDL 0.15 ug/l U '
4-Methyl-2-Pentanone BDL 1.0 ugsl U
2-Bexanone BDL 1.0 ug/l © '
Tetrachloroethene BDL 0.19 ug/l U
1,1,2,2-Tetrachloroethane BDL 0.23 ug/7l1 O .
Tolwene : L 9.25 0.30 ug/l J .., .




WESTON-GULF COAST LABORATORIES. INC.
2417 Bonag St., Un:versity Para. Lunois 63366
Phones: (312) 534-5200 (219) 885.7077 (B15) 723.753

ANALYTICAL REPORT

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample I1-4-GW-001
American Bome Products
ATTN: Ms. Sherrerd Steele W.0.% 2994-02-03
Sample Date: 11/16/88
Date Received: 11/17/88
GCL#: 144614

VOLATILE COMPOUNDS RESULT DETECTION LIMIT

Chloromethane BDL 0.41 ug/l

Bromomethane BDL 0.27 ug/l

Vinyl Chloride BDL - 0.23 ug/l

Chloroethane BDL 0.14 ug/l

l Methylene Chloride 1.3 0.5 ug/l

O‘GOQQ

Acetone I.4 1.0 ug/l

Carbon Disulfide %1 0.5 ug/l

1,1-Dichloroethene BDL 0.26 ug/1 U

1,1-Dichloroethane ‘850 0.17 ug/l

1,2-Dichloroethene (total) BDL 0.17 ug/l

Chloroform . BDL 0.14 ug/l .

0
U
1,2-Dichloroethane BDL 0.1 ugs/l U
2-Butanone ... . ... EDL 1.0 ug/l U




TO: Roy F. Weston, Inc.
1 Weston Way
West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

WESTON-GULF COAST LABORATORIES. INC

2417 Bond St.. University Parn, linnois 60468

Phones: (312) §34-5200 (219) 885-7077 (81S) 725-7¢3:

ANALYTICAL REPORT

DATE: January 6, 1989

RE: Ground Water Sample S$-7-GW-001
American Home Products
W.0.8% 2994-02-03
Sample Date: 11/14/88
Date Received: 11/16/88

-’

GCL#: 144532DL
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,1-Dichloroethane 237 5 ug/l D
1,1,1-Trichloroethane 280 5 ug/l1 D
7




WESTON-GULF COAST LABORATORIES. INC
2417 Bond St., Ur.versity Para, Linnois 30366

ANALYTICAL REPQRT

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample S-7-GW-001
' American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/14/88
Date Received: 11/16/88

GCL#: 144532
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 1.00 ug/1 U
1,3-Dichlorobenzene 'BDL 0.08 ug/l1 U
1,2-Dichlorobenzene BDL 0.09 ug/l U
1,4-Dichlorobenzene BDL 0.09 ug/l1 ©




WESTON-GULF COAST LABORATORIES. INC
24'7 Bond St.. Unuversity Park. :ihnois 354566

Phones: (312) 534-5200 (219) 885-7077 (B15) 23 %=

ANA_YTICAL REPQORT

-’

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample S-7-GW-001
American Bome Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11)14/88
Date Received: 11/16/88

GCL#: 144532

VOLATILE COMPOUNDS | RESULT DETECTION LIMIT
1,2-Dichloropropane BDL 0.24 ug/l ©

Cis-1, 3-Dichloropropene BDL 0.1 ug/l U '
Trichloroethene a8 0.27 ug/l 4
Dibromochloromethane BDL 0.18 ug/1 U
1,1,2-Trichloroethane BDL 0.20 ug/1 O J
Benzene 215 0.07 ug/l1
Trans-1,3-Dichloropropene BDL 0.10 ug/1 © 1
Bromoform BDL 0.15 ug/1 U
4-Methyl-2-Pentanone BDL 1.0 ug/l U '
2-Hexanone BDL 1.0 ugs/l U l
Tetrachloroethene BDL 0.19 ug/1 U
1,1,2,2-Tetrachloroethane BDL 0.23 ug/1 U .

Toluene : 13 0.30 ug/l




TO: Roy F. Weston, Inc.
1 Weston Way
West Chester, PA 19380

ATTH: Ms. Sherrerd Steele

ANALYTICAL REPORT

DATE: January 6,

19889

WESTON-GULF COAST LABORATORIE ~ INC
2417 Bone St Univers:ty Pan  inois &6.968

Phones: {312) 534-5200 (219i 885-707" {815} 723.7¢€1

RE: Ground Water Sample S§-7-GW-001

American Home Products
W.0.8 2994-02-03
Sample Date:
Date Received: 11/18/88

11/14/88

GCL#: 144532
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 0.41 ug/l1 U
Bromomethane BDL 0.27 ug/1 U
Vinyl Chloride BDL 0.23 ug/1 ©
Chloroethane ~ BDL 0.14 ug/l1 U
Methylene Chloride 0.79 0.5 ug/l ()
Acetone I7 1.0 ug/l
Carbon Disulfide BDL 0.5 ug/1 U
1,1-Dichloroethene 1.9 0.26 ug/l
1,1-Dichloroethane & 0.17 ug/l (&)
1,2-Dichloroethene (total) BDL 0.17 ug/l1 U
Chloroform BDL 0.14 ug/l U
1,2-Dichloroethane BDL 0.1 ug/l U
2-Butanone - - BDL 1.0 ug/l U.

1,1,1-Trichloroethane

;jﬁﬂF OMOB ug/lﬁ,U ?ﬂrxﬁﬁ

""10 u.¢71 U""""




WESTON-GULF COAST LABORATORIES INC

2417 Bora St. Universily Par. !..ncs 50 46¢€

Phones: (312) 534-5200 (219) 885.7C7T (875 ~I2 -
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223 ONERS CONSULTANTS

AbhA VT CA_ R

TO: Roy F. Weston, Inc. DATE: January 6, 1988
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample OWS4-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/15/88
Date Received: 11/16/88

GCL#: 144519
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 1.00 ug/1 U
1, 3-Dichlorobenzene BDL 0.08 ug/l U )
1,2-Dichlorobenzene BDL 0.09 ugrsl U
1,4-Dichlorobenzens BDL 0.09 ug/1 U




WESTON-GULF COAST LABORATORIES. INC.
2317 Bond St., University Parn. Liinois 60355
Phones: (312) 534-5200 (218) 885-7077 (B15) 723.731;

CESGNERS CONSULTANTS

ANALYTICAL REPORT

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample OWS4-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.% 2994-02-03

Sample Date: 11/15/88
Date Received: 11/16/88

GCL#: 144519
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL 0.24 ug/l O
Cis-1,3-Dichloropropene BDL 0.1 uwg/l U
Trichloroethene 0.16 0.27 ug/l J
Dibromochloromethane BDL 0.18 ug/l U
1,1,2-Trichloroethane BDL 0.20 ugs/l ©
Benzene 0.37 0.07 ug/l
Trans-1,3-Dichloropropene BDL 0.10 ug/1 O
Bromoform BDL 0.15 ug/l O
4-Methyl-2-Pentanone BDL 1.0 ugs/1 0O
2-Bexanone BDL 1.0 ug/l1 U
Tetrachloroethene BDL 0.19 ug/1 . ©
1,1,2,2-Tetrachloroethane BDL 0.23 ug/l 0O
Toluene , 0.80 0.30 ug/l e
Chlorobenzene
!ihylbéﬁgene i
Styrene
1’1-;;*"." ‘fff‘fﬁf"f“*‘ SR TRAERE v
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WESTON-GULF COAST LABORATORIES. INC .
2317 Bona St.. Universily Park. tinnois 53468 ;‘
Phones: (312) §34-5200 (219) 885.7077 (815) 723-'5' ;

ANALYTICAL REPORT :

|
or
TO: Roy F. Westom, Inc. DATE: January 6, 1989 =0 U

1 Weston Way v
West Chester, PA 19380 RE: Ground Water Sample OWS4-GW-001
: Amarican Bome Products II
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/15/88
Date Received: 11/16/88
GCL#: 144519

VOLATILE COMPOUNDS RESULT DETECTION LIMIT

Chloromethane ' BDL 0.41 ug/l ©

Bromomethane BDL 0.27 ugs71 ©

Vinyl Chloride 3.5 0.23 ug/l

Chloroethane BDL 0.14 ug/1 0

Methylene Chloride 1.9 0.5 ug/l B j |
|

Acetone 7.1 1.0 ug/l

Carbon Disulfide 2.8 0.5 ug/l

1,1-Dichloroethene BDL 0.26 ug/l U
1.1-Dichloroethan; BDL 0.17 ug/1 U
1,2-Dichloroethene (total) BDL 0.17 ug/1 ©
Chloroform BDL 0.14 ug/1 ©
1,2-Dichloroethane BDL 0.1 wug/l U

2-Butanone B - BDL 1.0 ug/1. U
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TO: Roy F. Weston, Inc.
1 Weston Way
-West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

WESTON-GULF COAST LABORATORIES. INC.
2417 Bond St.. University Fare iinais 60466

Phones: {312) 534-5200 (219) 885-7077 (815) 723.7533

ANALYTICAL REPDRT

DATE: January 6, 1989

RE: Ground Water Sample I-7-GW-001
American Bome Products
W.0.8 2994-02-03
Sample Date: 11/14/88
Date Received: 11/16/88

GCLS: 144516DL
YOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,1-Dichloroethene 180 - 5 ug/l D
1,1-Dichloroethane 2200 500 ug/l D
1,1,1-Trichloroethane 440 500 ug/l D
Trichloroethene 830 - 500 ug/l D




2317 Bond St.. Un eersity Parn ilinois 52456

Phones: (312) 534-5200 (219) 885-7077 (81S) 723.7223

ANA_VYTICAL REPORT ﬁ

WESTON-GULF COAST LABORATORIES. INC. '

TO: Roy F. Weston, Inc. DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample I-7-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/14/88
Date Received: 11/168/88

GCL#%: 144516
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 1.00 ug/1 U
1,3-Dichlorobenzene BDL 0.08 ug/1 U©
1,2-Dichlorobenzene BDL 0.09 ug/l U
1,4-Dichlorobenzene BDL 0.09 vg/l ©




WESTON-GULF COAST LABORATORIES. INC.
2:°7 Sond St.. University Par. iliinoss 53456

Phones: (312) 534-5200 ({219) 885-7077 (815) 723.7813

ANALYTICAL REPORT

TO: Roy F. Weston, Inc. DATK: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Ground Water Sample I-7-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/14/88
Date Received: 11/16/88

GCL#: 144516
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1, 2-Dichloropropane BDL 0.24 ugsl1 U
Cis-1, 3-Dichloropropene BDL 0.1 ug/l U
Trichloroethene 110 0.27 ug/l (e)
Dibromochloromethane BDL 0.18 ug/l U
1,1,2-Trichloroethane T.4 0.20 ug/l
Benzene | BDL 0.07 ug/l O
Trans-1,3-Dichloropropene BDL 0.10 ug/l O©
Bromoform A BDL 0.15 ug/l U
4-Methyl-2-Pentanone BDL 1.0 ug/l 0O
2-Bexanone BDL 1.0 ug/l U
Tetrachloroethene - 0.88 0.19 ug/l.
1,1,2,2-Tetrachloroethane BDL 0.23 ug/li 1]
Toluene 1.9 0.30 ug/l

e SRR R oZm e e L
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TO: Roy F. Westomn, Inc.
1 Weston Way
Sest Chester, PA 18380

ATTN: Ms. Sherrerd Steele

WESTON-GULF COAST LABORATORIES. INC.

2117 Bona 5. . Lnversidy Fana.

0 ors 39d€d

Phones: (312) $34.5200 (219) 885-7077 (815) T2

DATE: January 6, 1989

RE: Ground Water Sample I-7-GW-001

American Bome Products

W.0.8 2994-02-03

Sample Date: 11/14/88
Date Received: 11/16/88

‘B
/988 .Mm;e.

GCL#S: 144516
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 0.41 ug/1 U
Bromomethane BDL 0.27 ug/1 U -
Vinyl Chloride 5.3 0.23 ug/1
_ Chloroethane 6.4 0.14 ug/1 N
Methylene Chloride 1.7 - 0.5 ug/l /B 4;)
Acetone 8.1 1.0 ug/l o
Carbon Disulfide BDL 0.5 ugs/l1 U
1,1-Dichloroethene 120 0.26 ug/1l (@)
1,1-Dichloroethane 290 0.17 ug/l e
1,2-Dichloroethane (total) 18 0.17 ug/l
Chlorofora EDL 0.14 ug/1 ©
3.7. 0.1 ug/l

1,2-Dichloroethane

o AL
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VOLATILES BY 6C/MS, HSL LISV Report Date: 09/12/91 16:53
REM Batch Number: 91006051 Client: Ecko Housewares Hork Order: 2994-02-03-0035  Page: 43
Cust ID:  VBIK K VBLK BS

Sample RFM: 916VB297-NB1 916YR300-KB1 91GVR300-MB1

Information Matrix: WATER WATER WATER
D.F.: 1.00 1.00 1.00
Units: ug/t ug/t ug/L

“Toluene-d8 o0 % 9 X 5T %
Surrogate Bromefluorobenzene 103 % 9% X 101 %
Recaovery 1,2-Dichloroethane-dd 97 % 9 % g8 %

enflee sunnnaflsseenccexnsnflas flee ----i-f‘

NgC3: 18 NI

-.....--.--------.........-.-.--.------.-..-Bf] om

Chloromethane
Bromonethane
Yinyl Chloride
Chloroethane
Methylene Chloride
¢ Acetone _
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
§,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichlioroethane
Carbon Tetrachloride
Vinyl Acetate
Bromod{chloromethane
1,2-Dichloropropane
cis-1,3-0Oichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-DichToropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
. Outside of EPA CLP QC Timits. :
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Page: 3b ¥

gl

RFWP: 008 NS 008 NSD 009 009 0L 010 ool

w

Toluene TS5+ % 1T % 10 NA I U 7.8 &g
Chlorobenzene 101 % 101 % 1 U NA 1 U NA
Ethy)benzene 1 U 1 U 1.0 NA 1 u NA
Styrene 1 0 v ] U NA 1 v NA
Xylene (total) . 1 U 1 U 1 u NA i v NA

*= Dutside of EPACLP (C Timits.

®

| o

?.:;

G

%

e

o

AT =2

N NN NN NN NN NN NENER NN
m




EXERRNFWE

VOLATILES BY GC/MS, HSL LIST Report Date: 09/12/91 16:53
- _Page: J3 ©
Cust 10: L-4 L-4 -5 L-5 R- R-6
237} 112
Sample RFWE: 008 MS 008 NSD 009 DL 010 OL
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 5.00 1.00 5.00
' Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-dd 90 % 91 % 9% % o9 % B % io3 %
Surrogate Bromofluvorobeazene 105 % 108 % 9 % 92 % 100 % 95 %
Recovery l 2-Dichloroethane-d4 9% % 91 % 92 3 9 % 92 % 103 %
= - ces ----..-.--f' L J L r 1 4 ({ 1 ] 17] f] -------...-.fl .--.-I---...fl E L LT X 7 4 ] f' “-fl
Chloromethane 2 U 2 v 2 v NA r ) RA
Bromomethane 2 v r | 2 v NA 2 v NA
Yiny! Chloride 5 5 E/sc W50 £s! 51
Chloroethane 2 v 2 v 2 U NA 2 v NA
Nethylene Chioride 0.6 JB 0.8 JB 0.9 JBU NA 1 8 NA
Acetone 2 u 2 v 2 NA 2 u NA
Cardbon DisulFide 1 U 1 U 1 4 NA 1 U NA
1,1-Dichloroethene 83 ¢« % 54 * % 1 v NA 1V NA
1,1-Dichloroethane 19 2l fns - N 4 NA
1,2-Dichloroethene (total) 64 67 E ¢? 1] ) Es' s4
Chloroform 1 U 1 v 1 Vv NA 1V NA
1,2-Dichloroethane 1 v 1 v 1 v NA 1V NA
2-Butanone 2 u 2 2 v NA 2 U NA
1,1,1-Trichloroethane 1 v 1 U 1 v NA 1 U NA
Carbon Tetrachlortide 1 9 I U 1 U NA 1 U A
Yinyl Acetate I 2 v 2 U NA 2 v NA
Sromod ichlorosethane 1 v 1 v 1 U NA 1 U NA
1,2-Dichloropropane 1 v 1 v 1V NA 1 0 NA
cis 1,3-Dichloropropene 1 U 1 v 1 v NA 1 v NA
Irichloroethene 88 % 86 % 1 v NA 17 NA
Dibromochlorometihane 1 U 1 U 1 0V NA 1 0 NA
1,1,2-Trichloroethane 1 v 1 v 1 v NA 1 v NA
lenzene 16 % 5 *% 1 v NA 1 U NA
Trans-1,3-Dichloropropene__ 1 u 1 1 U NA 1 U NA
lromoforn 1 U 1 U 1 U NA 1 U NA
§-Methyl- prentanone 2 U 2 U 2 U NA 2 U NA
2-Hexanone 2 U 2 u 2 u NA 2 U NA
Tetrachloroethene 1 U 1 v 1 v NA 1 v NA
1,1,2,2-Tetrachloroethane () 1 U 1V NA 1 U NA

+. Qutside of EPA CLP qc Tmilts.
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NESTON-GULF SOAST LABORATZRIES. 'NC.
24"~ Bona St.. University 2arx. Hinors 0466
3mones: 312! 334-5200 (2° 3 385-TOTT -§13) T22-°53

aN2_ /T TaA_ RE2C38T
TO: Roy F. Weston, Incorporated DATE: January 5, 1989
1 Weston Way
West Chester, PA 19380 RE: Grdwater L-1-GW-001
: American Home Products
ATTN: Ms. Sherrerd Steele W.0.8% 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88
GCL#%: 144693
VYOLATILE COMPOUNDS RESULY DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 wg/1 U
1, 3-Dichlorobenzene BDL 10 uwg/l1 U
1,2-Dichlorobenzene BDL 10 ug/l1 U
1,4—Dichlorobenzene BDL 10 uwg/1l U
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WESTON-GULF ZOAST _LABCRATORIES. NC. l ‘
247" 3ona L. Jmiversity Parx. llinors 50466 ‘
Shones: "3°2) 334-5290 .2°9) 385-707" :81S) ’23-75'l |

Ava_ T Ta_ sz nac ﬁ ‘
TO: Roy F. Weston, Incorporated DATX: January 6, 1989 l
1 Weston Way
West Chester, PA 19380 RE: Grdwater L-2-GW-001
_ American Home Products

ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/17/88

Date Received: 11/18/88

GCL$: 144694 .
VOLATILE COMPOUNDS RESUOLT DETECTION LIMIT l
Chloromethane BDL 10 ug/1 ©
Bromomethane BDL 10 ug/l U I
Vinyl Chloride BDL 10 ug/l U
Chloroethane BDL 10 ug/l O l
Methylene Chloride 31 5 ug/l l
Acetone 10 10 ug/l @
Carbon Disulfide BDL 5 ug/l1 O l
1,1-Dichloroethene BDL 5 ug/l1 U
1,1-Dichloroethane BDL 5 ug/l U l
1,2-Dichloroethene (total) BDL 5 ugs/l 0 l
Chloroform BDL 5 ug/l1 U |
1,2-Dichloroethane BDL 5 ug/l © l
2-Butanone BDL 10 ug/1 O
1,1,1-Trichloroethane ~26 5 ug/l J
Carbon Tetrachloride BDL 5 ug/l U©
Vinyl Acetate BDL 10 ug/l1 O I
Bromodichloromethane BDL 5 ug/l1 U J

4



NESTON-GULF COAST LABORATCRIES NC.
2417 3ond Si.. University Parx. linois 50466
Phones: 272} 534-3200 2°9) 385-717" B8°S) "23-73l.
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Ava /7 T3 = -

TO: Roy F. Weston, Incorporated DATE: January 6, 1989
1 Weston Way
West Chester, PA 18380 RE: Grdwater L-2-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/17/88
Date Received: 11/18/88

GCL#: 144694

VOLATILE COMPOUNDS RESULT DETKCTION LIMIT
1,2-Dichloropropane BDL 5 qg/l 0
Cis-1,3-Dichloropropene BDL 5 uwg/l U
Trichloroethene 130 - 5 ug/l
Dibromochloromethane BDL 5 ug/l1 O
1,1,2-Trichlorcethane BDL 5 uwg/1 U
Benzere BDL 5 ug/l1 O
Trans-1, 3-Dichloropropene BDL 5 ug/l1 U
Bromofora BDL 5 uwg/1 U
4-Methyl-2-Pentanone BDL 10 uwg/1 ©
2-8exanone BDL 10 ug/1 O
Tetrachloroethene BDL 5 ug/1 U
1,1,2,2-Tetrachloroethane BDL 5 uwg/l U
Toluene BDL 5 ug/l U
Chlorcbenzene BDL 5 ug/1 U
Ethylbenzene BDL 5 ug/l O
Styrene BDL 5 ug/l U
Xylene BDL 5 ug/l O
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WESTON-GULF CCAST _ABORATORIES. INC.

2417 Bond 3t.. Jruversity Parx, Hinors 30466
Phones: (312' 533-3200 (219) 385-7077 8°5) "23-°S3

ANA_ /T Ca_ EE3zaT

= u o’

T0: Roy F. Weston, Incorporated DATE: January 6, 1989
1 Weston Way
West Chester, PA 19380 RE: Grdwater L-2-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88
GCL#: 144694
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 ug/l1 U
1,3-Dichlorobenzene BDL 10 ug/l U
1,2-Dichlorobenzene BDL, 10 ug/l1 O
1,4-Dichlorobenzene BDL 10 ug/l ©
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T0: Roy F. Weston, Incorporated
1 Weston Way
West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

WESTON-GULF COAST _ABCRATORIES. :NC.

2417 3onga 35t.. University Parx. iHinow 50466

Phones: :372) 534-5200 :2'9) 385.°97" g5 TII.75LC

DATE: January 6, 1989
RE: Grdwater L-3-GW-001

American Home Products
W.0.8 2994-02-03

Sample Date: 11/17/88
Date Received: 11/18/88
GCL#: 144695
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
Chloromethane BDL 10 ug/l U©
Bromomethane BDL 10 uwg/l1 U
Vinyl Chloride BDL 10 uwg/1 ©
Chlorcethane BDL 10 ug/1 U
_ Methylene Chloride jﬂ: 5 ug/l(/§%j>
Acetone BDL 10 ug/l‘jil
Carbon Disulfide BDL - 5 ug/l U
1,1-Dichloroethene BDL 5 ug/l U
1,1-Dichloroethane BDL S uwg/1 O
1.2-Qich16roethene (total) BDL 5 uwug/l1 0
Chloroform BDL 5 ugs/l U
1,2-Dichloroethane BDL 5 ug/l O
2-Butanocne BDL 10 ug/1 U
1,1,1-Trichloroethane BDL 5 ug/l 0
Carbon Tetrachloride BDL 5 ug/l O
Yinyl Acetate BDL 10 ug/l ©
Bromodichloromethane BDL 5 ug/l U




WANAGESS

TO: Roy F. Weston, Incorporated
1 Weston Way
West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

NESTON-GULF COAS™ _ABORATORIES. INC
24"~ 3ona S1.. .miveruity 2 arx. ‘Hinors 50466
Phcnes: .312) 534-5200 2°9) 385-707"

183) *23.°¢2

aNa_ /T ta_ = -

-
-

DATE: January 6, 1989

RE: Grdwater L-3-GW-001
American Home Products
W.0.8 2994-02-03

Sample Date: 11/17/88
Date Received: 11/18/88
GCL#S: 144695

= o

VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL $ ug/l U
Cis-1,3-Dichloropropene BDL 5 uwg/l 0
Trichloroethene BDL 5 ug/l U
Dibromochloromethane BDL 5 uwg/l U
1,1,2-Trichlorcethane BDL 5 ug/l U
Benzene BDL 5 uwg/1 O
Trans-1, 3-Dichloropropene BDL S ug/l 0
Bromoform BDL 5 ug/1 U
4-Methyl-2-Pentanone BDL 10 ug/1 O
2-8exanone BDL 10 uwg/l1 U
Tetrachloroethene BDL 5 uwg/l 0
1,1,2,2-Tetrachloroethane BDL 5 ug/l U
Toluene BDL S ug/l U
Chlorobenzene BDL 5 ug/l U
Ethylbenzene BDL $ ugs/l U
Styrene BDL 5 ug/l U
Xylene BDL 5 ug/l ©
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WESTON-GULF COAST _ABCRATIRIES. iNC.
24°7 Bond 3L.. Umiversity 2arx. linois 30466

Phones: 1312} 534.3200 :2°3 385-707" 813, “23-°30

-

ANA_/TCa_ 3Zzac

TO: Roy F. Weston, Incorporated
1 Weston Way
West Chester, PA 13380

DATE: January 6, 1989

RE: Grdwater L-3-GW-001
American Home Products
W.0.8 2994-02-03
Sample Date: 11/17/88
Date Received: 11/18/88_

ATTN: Ms. Sherrerd Steele

GCL#: _ 144695
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 ug/1 U
1,3-Dichlorobenzene BDL 10 ug/1 U©
1,2-Dichlorobenzene ' BDL 10 ug/l1 ©
o

1,4-Dichlorobenzene BDL 10 ug/1
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WE§TQN-GULF >OAST LABORATORIES. INC.
2417 Bond St.. University Park, :noss 30486
Phones: (312) 534.5200 (219) 885-7077 815} T23-7S3

ANA_/TCA_ [z2CR- E.
T0: Roy F. Weston, Inc. DATE: January 6, 1989 .
1 Weston Way
West Chester, PA 19380 RE: Ground Water L-4-GW-001
American Home Products
ATTN: Ms. Sherrerd Steele : W.0.8% 2994-02-03 .
Sample Date: 11/18/88
Date Received: 11/21/88
GCL#: 144858 .
VOLATILE COMPOUNDS RESULT DETECTION LIMIT '
Chloromethane BDL 10 ug/l O
Bromomethane BDL 10 ug/l U .
Vinyl Chloride BDL 10 uwg/l ©
Chloroethane BDL 10 uwg/1 O l
Methylene Chloride 8 5 ug/l
Acetone BDL 10 uwg/l O I
Carbon Disulfide BDL 5 ug/l1 0 I
1,1-Dichloroethene BDL 5 ug/l 0O
1,1-Dichloroethane BDL 5 ug/l U© I
1,2-Dichloroethene (total) BDL 5 ug/l O
Chloroform BDL 5 ugsl O l
1,2-Dichloroethane BDL 5 ug/l O
2-Butanone BDL 10 ug/1 U l
1,1,1-Trichloroethane BDL 5 ug/l 0O .
Carbon Tetrachloride BDL 5 ug/l U
Vinyl Acetate BDL 10 ug/l O l
Bromodichloromethane BDL 5 ug/l O




WESTON-GULF SOAST LABORATORIES. INC.
2417 Bond St.. University Park, ilinoes 60466
Phones: (312) 534-5200 (219) 385-7077 (815) 723-75:

ANA_v7 Ca_ REP3AT7

TO: Roy F. Weston, Inc. DATE: January 6, 1989
' 1 VWeston Way
West Chester, PA 19380 RE: Ground Water L-4-GW-001
American Bome Products
ATTN: Ms. Sherrerd Steele W.0.8 2994-02-03

Sample Date: 11/18/88
Date Received: 11/21/88

GCL#: 144858
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
1,2-Dichloropropane BDL S ugs/l U
Cis-1,3-Dichloropropene BDL 5 ug/l U
Trichloroethene BDL 5 ug/l U
Dibromochloromethane BDL 5 ug/l 0
1,1,2-Trichloroethane BDL 5 ug/1 ©
Benzene BDL S ug/l1 D
Trans-1,3-Dichloropropene BDL 5 ug/l1 U
Bromoform BDL 5 uwg/1 U
4-Methyl-2-Pentanone BDL 10 ugs/l ©
2-Bexanone BDL 10 ug/1 O
Tetrachloroethene BDL 5 ug/l O
1,1,2,2-Tetrachloroethane BDL 5 ug/l 0
Toluene BDL 5 ugs/l U
Chlorobenzene BDL 5 ug/l U
Ethylbenzene BDL 5 ug/l1 O
Styrene BDL 5 ug/l U
Xylene BDL 5 ug/l1 U

-.--—-- -‘----e-r-




TO: Roy F. Weston, Inc.
1 Weston Way
West Chester, PA 19380

ATTN: Ms. Sherrerd Steele

WESTON-GULF COAST LABORATORIES. :NC.
2417 Bond St.. Yniversity Parx. itinos 50466
(219) 885-7077 1815) 723-7533

Phones: (312) 534-5200

DATE: January 6,

1989

RE: Ground Water L-4-GW-001

American Home Products
W.0.8% 2994-02-03

' m

Sample Date: 11/18/88

Date Received: 11/21/88

GCL#: 144858
VOLATILE COMPOUNDS RESULT DETECTION LIMIT
2-Chloroethyl vinyl ether BDL 10 ug/l1 U
1,3-Dichlorcbenzene BDL 10 ug/l ©
1,2-Dichlorcbenzene BDL 10 ug/l ©
1,4-Dichlorobenzene BDL 10 ug/l U
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APPENDIX B

EXPOSURE DOSE AND RISK CHARACTERIZATION TABLES

23 November 1994




POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH

TABLE B-1

INGESTION OF CHEMICALS [N RESIDENTIAL WELLL WATER:
UPPER UNIT

BKCO HOUSEWARES
MASSILLON, OHIO

Adult Child
Potential Potential
Exposure Point Cancer Slope Chronic Reference Chronic Daily Potential Lifetme  Potential Hazard Chronic Daily Potential Lifetime  Potential Hazard
Chemical Concentration Factor (CSF) Dose (RID) Intake (CDI) Cancer Risk Index (Hi) Intake (CDJ) Cancer Risk Index (M)
(ugh) (m o/kog/day) — 1 (mg/kg/day) (mg/kg/day) (CDIx CSF) (CDV/(ED/70))RID (mg/kg/day) (CDIx CSF)  (CDW/(ED/70))RID
QOrasmics
1,1-Dichioroethane 451 ND 1.0E-01 4 2E-03 -~ 1.26-01 2.5E-03 - 2.9E-01
1,1-Dichloroethene 220 6.0£-01 9.0E-03 21E-03 1.26~03 6.7E~01 1.2E-03 7.26-04 1.6E+400
1,2-Dichloroethene (total 937 NC 9.0E-03 8.8E-04 - 2.9E-01 5.1E~04 - 6.7€-01
1,1,1-Trichloroethane 5380 NC ND 51E-02 -— -— 2.9E-02 - --
Trichloroetene 22300 1.1E-02 6.0E-03 2.1E-01 2.3E-03 1.0E+02 1.2E-01 1.3E-03 24E+02
Vinyl chloride 28.4 1.9E+00 ND 2.7E-04 5.1E-04 - 1.6E-04 3.0E-04 -
Chloroethane 3.19 NC ND 3.0E-05 - - 1.7E-05 - --
Acetone 425 NC 1.0E-01 4 0E-05 - 1.2E~-03 2.3E-~05 - 2.7E-03
1,2-Dichloroethane 9.24 9.1E-02 ND 8.7E-05 7.9€-06 -— 5.1E-05 4.6E-06 -
2-Butanone 26 NC 6.0E-01 2.4E-05 - 1.2E-04 1.4E-~05 -- 2.8E-04
1.1,2~Trichloroethane 15.61 5.7€-02 4.0E-03 1.5E-04 8.4E-06 1.1E-01 8.6E~05 4 9E-06 2.5E~-01
Tetrachioroetene 7.71 5.2E-02 1.0E-02 7.2E-05 3.8E-06 2.1E-02 4.26-05 2.2E-06 4.9E-02
Toluene 126 NC 2.0E-01 1.26-04 - 1.7€E-03 6.9E-~05 - 4.0E-03
Ethylbenzene 1.41 NC 1.0E-01 1.3E-05 - 3.9E-04 7.7E-06 - 9.0E-04
Benzene 1.45 2.9E-02 ND 1.4E-05 3.9E-07 -— 7.9E-06 2.3E-07 -
Xylenes {total) 1.56 NC 2.0E+00 1.5€-05 - 2.1E-05 8.5E~06 - 5.0E-05
Carbon disulfide 1.1 NC 1.0E~01 1.0E-05 -— 3.0E-04 6.0E-06 - 7.0E-04
Chiorofarm 1.99 6.1E-03 1.0E-02 1.9€-05 1.1E-07 5.56-03 1.1E~05 6.7E-08 1.3E-02
4 —Methyl -2 -pentanane 2.92 NC 8.0E-02 2.7€-05 - 1.0E-03 1.6E-05 - 2.3E-03
Totals : 4.1E-03 1.0E+02 Totals: 2.4E-03 2.4E +02
Total Lifetime Cancer Risk (Adutt + Child) = 6.4E-03
CDI = (GW Cancentration x IR x CF x EF x ED) / (BW x AT) Expasure Assymptions
NC — Not Carcinogenic. Adult: Child:
ND - Not Determined. 2 IR = Ingestion Rate (L/day) 1 IR = Ingestion Rate {L/day)
0.001 CF = Conversian Factor (mg/ug) 0.001 CF = Conversion Factor {mg/ug)
350 EF = Exposure Frequency (days/year) 350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years) 6 ED = Exposure Duration (years)
70 BW = Body Weight (kg) 15 BW = Body Weight (kg)
25550 AT = Averaging Time (days) 25550 AT = Averaging Time (days)
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TABLE B-2

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
DERMAL ABSORPTION FROM RESIDENTIAL WELL. WATER WHILE BATHING :
UPPER UNIF
EKCO HOUSEWARES
MASSILLON, OHIO

Adult Child
Chronic Potential Potential Potential Potential
Exposure Point Permeability Cancer Sope Reference Chronic Daily Lifetime  Potential Hazard Chronic Daily Lifetime  Potential Hazard
Chemical Concentraton Coefficient (PC) Factor ([CSF) Dose (RID) Intake (CDJ) Cancer Rsk Index (HI) Intake (CDI) Cancer Rak Index (HI)
(1,1 8] fcmhr)  (mgkg/day)~1 {mgkg/day) (mgkg/day) (CDIx CSF) (CDI(ED/70))RD (m g/kg/day) ({CDIx CSF) (CDI{ED/7O)RID
Organics
1,1-Dichbbroethane 451 8.9E-03 ND 8.0E-02 1.1E-04 - 4.0E-03 4.8E-05 - 7.0E-03
1,1-Dichlbroethene 220 1.6E-02 7.5E-01 7.2E-03 9.5E-05 7.1E~05 3.9E-02 4.2E-05 3.2E-05 6.8E-02
1,2-Dichlbroethene fotal 937 1.0E-02 NC 7.2E-03 2.5E-05 - 1.0E-02 1.1E-05 - 1.8E-02
1.1, 1-Trichbmwethane 5380 1.7€-02 NC ND 2.5E-03 -— - 1.1E-03 - -
Trichloroethene 22300 1.6E-02 1.4E-02 4.8E-03 9.6E-03 1.3E-04 5.9E+00 4.3E-03 6.0E-05 1.0E+01
Vinyl chioride 28.4 7.3£-03 2.0E+00 ND 5.6E-06 1.1E-05 - 2.5E-06 5.0E-06 -
Chioroethane 3.19 8 0E-03 NC ND 6.9E-07 - - 3.1E-07 - -—
Acebne 4.25 NA NC 8.0E-02 0.0E +00 - - 0.0E +00 - -—
1.2-Dichoroethane 9.24 5.3£-03 1.1E-01 ND 1.36-06 15€-07 -- 5.9E-07 6.5E-08 -
2-Butanone 26 1.1€-03 NC 4 8E -01 7.7E-08 - 4.7E-07 3.4E-08 -— 8.3E-07
1,1,2-Trichbb methane 15.61% 8.4E-03 7.1E-02 3.26-03 3.5E-06 2.5E-07 3.2E-03 1.6E-06 1.1E-07 5.7E-03
Tetrachloroethene . 4.8E-02 6.5E-02 8.0E-03 1.0E-05 6.5E-07 3.6E-03 4.4E-06 2.9E-07 6.5E-03
Toluene 12.6 4 5E-02 NC 1.6E-01 1.5E-05 -= 2.8E-04 6.8E-~06 -— 5.0E—-04
Ethylbenzene 1.41 7.4E-02 NC 8.0E-02 2.8E-06 - 1.0E-04 1.3E-06 - 1.8E-04
Benzene 1.45 2.1E~02 3.6E~02 ND 8.2E-07 3.0E-08 - 3.7E~-07 1.3E~08 -
Xylenes (bfal) 1.56 8.0E-02 NC 1.6E +00 3.4E-06 - 6.1E-06 1.5E-06 -— 1.1E-05
Carbon dsulfide 1.1 24E-02 NC 8.0E-02 7.1E-07 - 2.6E-05 3.2E-07 -— 4.6E-05
Chbroform 1.99 89E-03 7.66£-03 8.0E-03 4 8E-07 3.6E-09 1.7E-04 2.1E-07 1.6E-09 3.1E-04
4~Methyl -2-pentanone 2.92 3.3E~03 NC 6.4E-02 2.6E-07 - 1.2E-05 1.2E-07 - 2.1E-05
Totak: 22E--04 59E+00 Totals: 9.7E-05 1.1E+01
Total Lifetime Cancer Risk (Adult + Child) 32€E-04
CDI = (GW Concentration x SAx VF x CF x ET x EF x ED}/ BW x AT) Exposure Assumptions
NC -~ Not Carcinogenic. Adult Child
ND - NotDetermined. 23000 SA = Skin Surface Area {cm?/day) 8760 SA = Skin Surface Area cm?/day)
NA - NotAvailable. 0.001 VF = Volumetric Conv. Facwor (L/cm?) 0.001 VF = Volumetric Conv. Facbr (L/cm?)
0.001 CF = Conversion Facbr (mglg) 0.001 CF = Conversion Facbr (mglig)
025 ET = Exposure Time thours/day) 025 ET = Exposure Time fhours/day)
350 EF = Exposure Frequency (days/year 350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years) 6 ED = Exposure Duration {(years)
70 BW = Body Weight (kg) 15 BW = Body Weight (kg)

25550 AT = Averaging Time (days) 25550 AT = Averaging Time (days)




TABLE B-3

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
NONINGESTION (INHALATION) USES OF RESIDENTIAL WELL WATER:
UPPER UNIT
EKCO HOUSEWARES
MASSILLON, OHIO

Aduit Child
Potential Potential
Exposure Point Cancer Slope Chronic Reference Chronic Daily  Potential Lifetime Potential Hazard Chronic Daily Potential Lifetime Potential Hazard
Chemical Concentration Factor (CSF) Dose (RiD) Intake (CDl Cancer Risk Index (Hi) Intake (CDI) Cancer Risk Index (HI)
(wol) (mg/kg/day) -1 (mg/kg/day) (mg/kg/day) (CDIx CSF) (COVED/70))RID (mg/kg/day) (CDix CSF) (CDV{ED/TO)RID
Qraanics
1,1~Dichloroethane 451 ND 1.0E-01 1.6E-02 - 4.6E-01 1.9-02 - 2.2E+00
1,1-Dichloroethene 220 1.2E+00 9.0E-03 7.7E-03 9.3€-03 2.5E+00 9.0E-03 1.1E-02 1.2E+01
1,2-Dichloroethene (total 937 NC 9.0E-03 3.36-03 -- 1.1E+00 3.96-03 - 5.0E+00
1,1,1 -Trichloroethane 5380 NC 1.0E +00 1.9E-01 - 5.5E-01 2.2E-01 - 2.6E +00
Trichloroethene 22300 6.0E-03 1.0E-01 7.9E-01 4.7TE-03 23E+401 | 9.26 01 5.5E-03 1.1E+02
Vinyl chloride 284 3.0E-01 ND 1.0E-03 3.0E-04 - 1.26-03 3.5E-04 -
Chloroethane 3.19 NC 2.9E+00 1.1E-04 - 1.1E--04 1.36-04 - 5.3E-04
Acetane 4.25 NC 1.0E-01 1.56-04 - 4 4E-03 1.7E-04 - 2.0E-02
1,2-Dichloroethane 9.24 9.1E-02 ND 3.3E-04 3.0E-05 - 3.8E-04 3.5 -05 -
2-Butanone 2.6 NC 2.9e-01 9.2E-05 - 9.2E-04 1.1E-04 - 4.3E-03
1.1,2-Trichloroethane 15.61 5.7E-02 4.0E-03 5.5E-04 3.1E-05 4.0E-01 6.4E-04 3.7E-05 1.9€ +00
Tetrachioroethene 7.1 2.0E-03 1.0E-02 2.7E-04 54E-07 7.9E-02 3.26-04 6.3E-07 3.7E-01
Toluene 126 NC 1.1E-01 44E-04 - 1.26-02 5.26-04 - 5.56-02
Etylbenzene 1.41 NC 2.9£-01 5.0E-05 -— 5.0E—04 5.8E-05 -— 2.3£-03
Benzene 1.45 2.9E-02 ND 5.1E-05 1.5E-06 - 6.0E~05 . 1.7E-06 -
Xylenes (total) 1.56 NC 2.0E+00 55E-05 - 8.0E-05 6.4E-05 - 3.7E-04
Carbon disulfide 1.1 NC 2.9E-03 3.9E-05 ~= 3.9e-02 4.5E - 05 T 1.8E-01
Chloroform 1.9 8.1E-02 1.0E-02 7.0E-05 5.7E-06 2.0E-02 8.2E-05 6.6E-06 9.5E-02
4-Methy!-2-pentanone 2.92 NC 2.0E-02 1.0E-04 - 1.5E-02 1.26-04 - 7.0E-02
Totals : 1.4E-02 2.8E+01 Totals: 1.7E-02 1.3E+02
Total Lifetime Cancer Risk (Adult + Child) - 3.1E-02
CDI = (GW Concentration x IR xK x CF x EF x ED) / (BW x AT) Exposure Assumptions
NC ~ Not Carcinogenic. Adult: Child:
ND - Not Determined. 15 IR = Inhalation Rate {m3/day) 15 IR = Inhalation Rate (m3/day)
0.5 K = Volatilization Factor (L/m3) 0.5 K = Volatilization Factor (L/m?)
0.001 CF = Conversion Factor (mglug) 0.001 CF = Conversion Factor (ng/ug)
350 EF = Exposure Frequency (days/year) 350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years) 6 ED = Exposure Duration (years)
70 BW = Body Weight (kg) 15 BW = Body Weight (kg)

25550 AT = Averagng Time (days) 25550 AT = Averaging Time (days)




TABLEB-4

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
INGESTION OF CHEMICALS IN GARDEN PRODUCE:

UPPER UNIT

EKCO HOUSEWARES
MASSILLON, OHIO

Adut Chid
Leafy Vegetable Garden Fruit Root Vegetible Potential Potential
Exposue Point Exposure Point Bxposure Point Cancer Sbpe Clronic Reterence Chronic Daily Potential Lietime Potential Hazard Ctronk Dally Potential Lietime Potential Hazad
Chemicat Concent ation Concent ation Concent ation Faclor (CSF) Dose (RTD) Intake (CD} Cancer Risk ndiex (H) Intake (CO} Cancer Risk ndex (H}
(mgh) {ma) (mg/q) (mgAg/day) - 1 (mg/ig/day (rofg/day) (CDI x CSF) (COV(ED/70)) RO (mgAg/day) {CDI x CSF) (CDY(ED/70)}RID
Qaanis
1,1~ Dichtroethane 4 94E-02 4.94E-02 6 S0E-01 ND 1 0E-01 1.6E-04 -- 4.7E-03 1.3E-04 -- 1.5€-02
1,1 Dichbroethene 4 27E-02 4.27€-02 3.60E-01 8.0E- 01 9.0E- 03 9 4E- 05 5.7E~05 3.1E-02 7.5E-03 4.5E-05 9.7E-02
1.2- Dichbroethene (bta) 1 32E-02 1.226-02 1.92E-01 NC 9.0E- 03 4 5E- 05 -- 1.4E- 02 3.6E- 05 - 4.0E-02
1,1,1- richbroeihane 1.13E+00 1.13E+00 1.55E+01 NC ND 36E-03 -- - 2.9E-03 - -
Trichbroethene 1.80E+00 1.80E+00 1.31E+02 1.1E-02 6 OE-03 2.8€-02 3.1E-04 1.3E+01 2.3E-02 2.5E-04 4.4E+01
Vinylchbride 1.21E-03 1.21€E-03 2 S8E-02 1.9E+00 ND 5.6E- 08 1.1E-05 -- 4.7E-08 8.9E-08 -
Chbroethane 5.96E-08 $.96E- 05 3.83E-03 NC NO 8.1E-07 - -— 8.6E-07 --= -
Acelone 8 42E-05 8.42E-05 3S7E-03 NC 1 0E-01 77€-07 - 2.2E-05 8.3E-07 - 7.3E-05
1,2- Dichtroethane 8.51E-04 8.51E-04 1.13E-02 9.1E-02 ND 26E-08 2.4E-07 - 21E-08 1.9E-07 -
2-Butarone 8.53E-05 8.53E-05 2 26E-03 NC & OE- 0t S 0E- 07 - 2.4E-08 4.0E-07 - 7.9E-06
1.1,2- Trichbrosthane 1.87E-03 1.87E-03 3.53E-02 $.7E~-02 4.0E-03 8 OE- 08 4.5~ 07 5.8E—-03 G.4E- 00 3.7E-07 1.9E-02
Tetachbroethene 2.55E-03 2.55E-03 301E-02 5.2E-02 1.0E-02 7.2E-08 37E-07 2.1E-03 5.7E- 08 3.0E-07 6.7E-03
Tolsne 1.97€~03 1.97E-03 4 99E-02 NC 2.0E- 01 1.1E~ 05 - 1.6E-04 8 9E- 06 -- S 2E- 04
Ethybenzene 1.61E-04 1.61E-04 1.126-02 NC 1 0E- 01 2.4E- 00 - 6.9E-05 1.9~ 08 it 23E-04
Benzene 3.02E-04 3 02E-04 282E-03 29E-02 NO 6.9E-07 2.0E-08 - 5.5E-07 1.6E-08 -
Xylenes (tota) 6.30E-04 6.30E~-04 1.28E-02 NC 2.0E+00 29E-08 - 4.2E-00 2.3E-08 - 1.4E- 05
Carbon disulide 8.43E-04 8.43E-04 2.12€-03 NC 1.0E- Ot 7.5€-07 - 2.2E-05 5.6E-07 - 6.5E-05
Chbrobrm 2.54E-04 2.54E-04 3.51E-03 6.1E-03 1.0E- 02 8.2E-07 5.0E- 09 2.4E-04 8.6E-07 4.0E-09 7.7€-04
4~ Methyl- 2-pentavne 1.83E-04 1.83E-04 3.00E-03 NC 8.0E- 02 6.8E~07 - 2.5E-05 5.5E-07 - 8.0E-05
Totas: 3.7E- 04 1.4E+01 Tolak: 3.0E- 04 4.4E+ 01
Total Litfetime Cancar Rk (Adult + Child) = 6.8E- 04
CDI= ((Lealy Vegetable Conc. X R—M +(Garden Fruit Conc. X R-Qf) + (Root Vegetable Conc.x R-rv) x EF x ED) /(BW x AT Exosure Assurotions
NC - Not Carcinogenic. Adult: Chid;
ND - Not Determined. 0.036 IA-¥ = Lealy Vegelab e ingestion Rate (kg/day) 0.017 {R—-W = Leafy Vegetab s ingestion R ate (ig/day)
0.042 [R—gt = Garden Fruk ingestion Rate (kg/day) 0.026 IR~-g! = Garden Fruk Ingestion Rate (}g/day)
0.044 |R~-rv = Root Vegetable Ingestion Rate (kg/day} 0.031 iR-rv = Root Vegetsble Ingestion Rate (ig/day)
350 EF = Exposue Frequency (days/ye) 350 EF = BExposue Frequency (days /fyea)
24 ED = Ewposue Duraton (years) 8 ED = Ewposue Duraton (years)
70 BW = Body Weight {iQ) 15 BW = Body Weight (ig)
25550 AT = Averaging Tme (days) 25550 AT = Averaging Time (days)
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POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH

TABLE B-5

INGESTION OF CHEMICALS IN RESIDENTIAL WEUL WATER:

LOWER UNIT

EKCO HOUSEWARES
MASSIUL ON, OHIO

Adult Child
Potential Potential
Exposure Point Cancer Slope Chronic Reference Chronic Daily  Potential Lifetime Potential Hazard Chronic Daily Potential Lifetme Potential Hazard
Chemical Concentration Factor (CSF) Dose (RfD) Intake (CDI) Cancer Risk Index (HI) intake (CDI) Cancer Risk Index (HI)
(ug) {mg/kg/day) ~1 (mg/kg/day) (m gikg/day) (COIx CSF} (COVED/70)/RID (mgkg/day) (CDix CSF) (CDV(ED/70))/RID
Organics
1.1=-Dichloroethane 101.67 ND 1.0E-01 9.6E-04 - 28E-02 5.6E-04 - 6.5E-02
1,1-Dichlorcethene 31.26 6.0E-01 9.0E-03 2.9E-04 1.8E-04 9.56-02 1.7E-04 1.0E-04 2.26-01
1.2-Dichloroethene (total 142.44 NC 9.0E-03 1.3E-03 - 4.3E-01 7.86-04 - 1.0E+00
1,1,1 —Trichioroethane 613.45 NC ND 5.8E-03 - - 3.4E-03 - -
Trichloroehene 23419 1.1E-02 6 OE -03 226-03 2.4E-05 1.1E+00 1.3E~03 1.4E-05 2.5E4+00
Vinyl chloride 8.15 1.9€+00 ND 7.7TE-05 1.5E-04 - 4.5€-05 8.5E-05 --
Totals ; 3.5E—-04 1.6E+00 Totals: 2.0E-04 3.8E400
TJotal Lifetime Cancer Risk (Adult + Child) = 5.5€-04
CDI = (GW Cancentration x IR x CF x EF x ED) / (BW x AT) Exposure Assumptions
NC -~ Not Carcinogenic. Adult: Child:

ND -~ Not Determined.

2 IR = Ingestion Rate (L/day)
0.001 CF = Conversion Factor (mg/ug)
350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years)
70 BW = Body Weight {kg)
25550 AT = Averaging Time (days)

0.001
350

15
25550

IR = Ingestion Rate (L/day)

CF = Conversion Factor {(mg/ug)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)

BW = Body Weight {kg)

AT = Averaging Time (days)




TABLE B-6

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
DERMAL ABSORPTION FROM RESIDENTIAL WELL WATER WHILE BATHING :

LOWER UNIT
EKCO HOUSEWARES
MASSILLON, OHIO

Adutt Child
Chronic Potential Potential Potential Potential
Exposure Pont Pemeability Cancer Sbpe Reference Chronic Daily Lifetime  Potential Hazard Chronic Daily Lifetime  Potential Hazard
Chemical Concentration Coefficient (PC) Factor (CSF) Dose (RfD) Intake (CDI) Cancer Risk Index (HI) Intake (CDY) Cancer Risk Index (HI)
wold) {emhr)  (mgkg/day)—1 (mgAag/day) (mgkg/day) ({CDIxCSF) (CDWED/TO)RID (mgkg/day) ({CDIxCSF) (CDWED/70)RMD
Qrganics
1,1~-Dichloroethane 101.67 8.96-03 ND 8.0E-02 2.4E-05 - 8.9E-04 1.1E-05 —-- 1.6E-03
1,1-Dichibroethene 31.26 1.6E-02 7.5E-01 7.2E-03 1.4E-05 1.0E~05 5.5£-03 6.0E-06 4.5E-~06 9.7E-03
1,2-Dichbroethene fotat 142.44 1.0E-02 NC 7.2E-03 3.8E-05 - 1.6E~02 1.7E-05 - 2.8E-02
1,1,1-Trichiboethane 613.45 176-02 NC ND 2.8E-04 - - 1.3E-04 Rt e
Trichbroethene 234.19 1.6E-02 1.4E-02 4.8E-03 1.0E-04 1.4E-06 6.1E-02 45E-05 6.3E~07 11E-01
Vinyl chloride 8.15 7.36-03 2.0E+00 ND 1.6E-06 3.2E-06 - 7.1E-07 1.4E-06 -
Totals: 1.5E—05 8.3E—02 Totals: 6.6E—-06 15€-01
Total Lifetime Cancer Risk (Adult + Child) : 21E-05
CD! = (GW Concentration x SAx VF x CF x ET xEF x ED)/ BW x AT) Exposure Assumptions
NC — Not Carcinogenic. Adult Child
ND ~ NotDetermined. 23000 SA = Skin Surface Area (cm?/day) 8760 SA = Skin Surface Area (cm?/day)
0.001 VF = \blumetric Conv. Facor (L/cm?) 0.001 VF = Volumetric Conv. Facor (L/cm?)
0.001 CF = Conversion Facbr (mghig) 0.001 CF = Conversion Facor (mglig)
025 ET = Exposure Time fhours/day) 025 ET = Exposure Time thours/day)
350 EF = Exposure Frequency (days/year 350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years) 6 ED = Exposure Duration (years)
70 BW = Body Weight (kg) 15 BW = Body Weight (kg)
25550 AT = Averaging Time (days) 25550 AT = Averaging Time (days)
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TABLE B-7

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
NONINGESTION (INHALATION) USES OF RESIDENTIAL WELL WATER:
LOWER UNIT
EXKCO HOUSEWARES
MASSILLON, OHIO

AduRt Child
Potential Potential
Expcosure Point Cancer Slope Chronic Reference Chronic Daily  Potential Lifetme Potential Hazard Chronic Daily Potential Lifetime Potential Hazard
Chemical Caoncentration Factor (CSF) Dose (RfD) Intake (CDI) Cancer Risk Index (Hf) Intake (CDJ) Cancer Risk Index (Hf)
(ugl) (mg/kg/day) -1 {(mg/kg/day) (mg/ka/day) (CDIx CSF) (CDI/(ED/70))/RID (mg/kg/day) (CDIx CSF) (CDV(ED/70))/RfD
Organics
1,1-Dichloroethane 101.67 ND 1.0E-0% 3.6E-03 -— 1.0E-01 4.26-03 - 4.9E-01
1,1-Dichloroethene 31.26 1.2E+00 9.0E-03 1.1€-03 1.3E-03 3.6E-01 1.3E-03 1.5E-03 1.7E+00
1.2-Dichloroethene (total 142.44 NC 9.0E-03 5.0E-03 - 1.6E+00 5.9€-03 - 7.6E+00
1,1,1-Trichloroethane 613.45 NC 1.0E400 226-02 - ] 6.3E-02 2.5E-02 - 2.9E~-01
Trichloroethene 234.19 6.0E—-03 1.0E-01 8.26-03 4.9E-05 2.4E-01 9.6E-03 5.8E-05 1.1E+00
Vinyl chloride 8.15 3.0E-01 ND 2.9E-04 8.6E-05 - 3.3E-04 1.0E~04 --
Totals : 1.5E-03 2.4E400 Totals: 1.7E-03 1.1E+01
Total Lifetime Cancer Risk (Adult + Child) - 3.26-03
CDI = (GW Concentration x IR xK x CF x EF x ED) / (BW x AT) Exposure Assumpticns,
NC ~ Not Carcinogenic. Adutt: Child:
ND - Not Determined. 15 IR = Inhalation Rate (m3/day) 15 IR = Inhalation Rate {m?/day)
0.5 K = Volatilization Factor (L/m?3) 0.5 K = Volatilization Factor {L/m3)
0.001 CF = Convemion Factor {mg/ug) 0.001 CF = Conversion Factor (mg/ug)
350 EF = Exposure Frequency (days/year) 350 EF = Exposure Frequency (days/year)
24 ED = Exposure Duration (years) 6 ED = Exposure Duration (years)
70 BW = Body Weight {kg) 15 BW = Body Weight (kg)
25550 AT = Averaging Time (days) 25550 AT = Averaging Time (days)




TABLEB~8

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC HEALTH RISKS ASSOCIATED WITH
INGESTION OF CHEMICALS IN GARDEN PRODUCE:
LOWER UNIT
EKCO HOUSEWARES
MASSILLON, OHIO

Aduft Chid
Leaty Vagetabie Garden Fruit Root Vegetable Fotential Potential
BExposure Point Exposu e Point Exposure Point Cancer Sbpe Ctronic Reference Chronic Daily Potential Lifetime Fotential Hazerd Civonic Daily Fotential Lietime Fotentlal Hazard
Chemical Concent ation Concenr ation Concent ation Facbr (CSF) Dose (RMD) Intake (CDY Cancer Risk index (H) intake (CD) Cancer Risk iIndex (H)
(mo/q) (mghq) (ma/a) (moAg/day) - 1 (mgAg/day) (maAg/day) (COIx CSF) {COV(EDION ATD (mo/a/day) (CDIx CSF) (COV(ED/70) RID
Qganics
1.1- Dichbroethane 1.11E-02 1.19E-02 1.55E€-01 ND 1.0E~-01 3.6E-05 -- 1.1E-03 2.9E-05 - 3.4E- 03
1.1~ Dichbroethene 6.07E-03 6 07E-03 5 40E-~02 6 OE- 01 9 0E-03 1.3E~-08 8.0E-08 4.3E~-03 1.1E-05 G 4E-08 1.4E-02
1.2- Dichbrosthene (b1al 2ME-02 201E-02 2.92E-01 NC 9 OE-03 6.8E—~03 - 2.2E-02 5.4E-05 - 7.0E-02
1,1.1- Trichbrosthane 1.29€~-01 1.20E-01 1.76E+00 NC ND 4.3E-04 - - 3.3E-04 - -
Trichbro ethene 1.80E-02 1.89E-02 1.38E +00 11E-02 6.0E-03 2.9E-04 3 2E-08 1.4E-01 24E-04 26E-08 4.6E-01
Vinylchbrde 349E~-04 3 49E-04 7.40E-03 1.9E+00 ND 1.7E-00 3.1E-086 - 1.3E-08 2.5E-08 -
Totabk: 1.4E-0S 1.7E-01 Totak: 1.26-05 5.5E- 01
Total Lifetime Cancer Rk (Adult + Chil) = 2.6E-05
CDi = {(Leafy Vegetabis Conc, X R-M +(GadenFrut Conc. X R—gf + (Rool Vegetable Conc. x R—rv) x EF x ED) /(BW x A) Exosure Aysumptiong
NC - Not Carcinogenic. Adult: Chid:
ND - Not Determined. 0.038 IR~V = Leafy Vegetab i Ingestion Rate (iQ/day) 0.017 IR- = Leafy Vegetsb b Ingestion Rate (tg/day}
0.042 R-gf = Gaden Frult ingestion Rate (kg/day) 0.02¢ IR-gt = Garden Fruk ingestion Rate (ig/day)
0.044 IR-rv = Root Vegetable ingestion Rate (kg/day 0.03¢t {R-rv = Root Vegetable ingestion Rate (Kg/day)
350 EF = Bxposue Fraquency (days yew) 350 EF = BExposwre Frequency (days/yes)
24 ED = Ewposue Duraton (years) 6 EOD = Bxposue Duration (yesrs)
70 BW = Body Weight (lQ) 15 BW = Body Weight (ig)
25550 AT = Averaging Time (day) 25550 AT = Avaraging Time (daw)




Table B—9

Central Tendency Calculations for Summary Table 6—5 in Uncertainty Analysis

Water Ingestion ] Exposure *

Cancer Child Adult
RME® 5.SE-06 9.4E-06
cT 8.5E-07 1.3E-06
Ratio [CT/RME] 1.6E-01 14E-01

Upper TCE RME Risk 1.3E-03 2.3E-03

Upper TCE CT Risk 2.0E-04 3.1E-04

Lower 1,1- DCE RME Risk 1.0E-04 1.8E-04

Lower 1,1-DCE CT Risk 1.6E~05 2.5E-05

Noncancer
RME® 64E—-05 2.7E-05
CT® 3.0E~05 1.3E-05

. Ratio (CT/RME) 4.7E-01 4.7E-01

Upper TCE RME HQ 2.4E+02 1.0E+02

Upper TCE CTHQ 1.1IE+02 4.7E+01

Cancer Child Adult
RME* 4.1E-05 3.5E-05
CcT 9.2E-06 6.9E-06
Ratio (CT/RME) 2.2E-01 2.0E-01
Upper 1,1-DCE RME Risk 1.1IE-02 9.3E-03
Upper 1,1-DCE CT Risk 2.5E-03 1.8E-03
Lower 1,1-DCE RME Risk 1.5E-03 1.3E-03
Lower 1.1-CT RME Risk 3.3E-04 2.5E-04
Nonacancer
RME°® 4.8E-04 1.0E-04
CT* 3.2E-04 6.9E -05
Ratio (CT/RME) 6.7E-01 6.7E-01
Upper TCE RME HQ 1.1IE+02 2.3E+01
Upper TCE CTHQ 7.4E+01 1.5E+01
Fruit/Veg Ingestion
Noncancer
RME* 6.4E—-02 1.4E-02
cT 43E-02 ) 9.2E~-03
Ratio (CT/RME) 6.7E-01 6.7E-01
Upper TCE RME HQ 4.4E+01 1.3E+01
Upper TCE CTHQ 2.9E+01 8.7E+00

* These exposure values do not inciude the "Cw" term in the appropriate algorithms. Refer to Tables 3—1,3-2 and 3-3
for the equations.

® Refer to Table 3—1 and Table 6—4 to obtain variables.

¢ Refer to Table 3—2 and Table 6—4 10 obtain variables.

4 Refer to Table 3—3 and Table 6—4 to obtain variables.
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APPENDIX C
GROUNDWATER DATA TREND ANALYSIS

C.1 INTRODUCTION

Presented in this section are several discussions pertaining to the groundwater data issues

which emerged following EPA Region V review of the draft baseline risk assessment.
C2 UPPER UNIT GROUNDWATER TREND ANALYSIS

The following trends are apparent from an examination of the upper unit well data from
sampling years 1988, 1991 and 1992:

° In the most contaminated well, D-4-30, there is a clear decrease in all VOC
concentrations over the four-year period, although the 1992 concentrations of
several compounds are still quite high especially 1,1-dichloroethene, 1,1,1-

trichloroethane, and trichloroethane.

) In well 5-7, although VOC levels are relatively low, there is a clear decrease
in VOC concentrations over the four-year period (no 1988 data was available

for well 5-4, so it is not possible to draw conclusions concerning this well).

) There is a clear decrease in all VOC concentrations over the four-year period
in wells I-5 and I-7.

There are no clear trends in VOC concentrations in the L-series wells, or in wells I-2 and
I-4.

This brief evaluation supports the approach to use all data from 1988 to 1992 for evaluation

of the upper (shallow/intermediate) unit.
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C3 WELL LOCATIONS AND YIELDS RELATIVE TO THE SHALLOW AND
INTERMEDIATE GROUNDWATER UNITS

The following table identifies which EKCO wells are completed in the shallow unit and
which are completed in the deep unit. It also compares the Total VOCs of the two units.
The groundwater sampling data is from the most recent complete sampling round and is
part of the data set used for the Risk Assessment. The data shows that VOCs in both units
range from levels that are negligible to very high. While there is a wide range of VOC
concentrations in both units, neither of the units demonstrates VOC concentrations that are
either generally higher or lower than the other. This is demonstrated by comparing the

geometric mean of the two data sets.

The following table also presents the estimated sustainable yields of the shallow and
intermediate wells. These data are rough estimates, but they show that the wells are

generally low producing and there is no significant difference between the units.

Shallow On-Site Total VOC Estimated
Wells March 1992 (ug/L) Sustainable Yield
(gpm)
L-1 535 1
L-2 128 1
L-3 2 <1
L-4 43 1
L-5 55 2
S-4 12 2
S-7 23 5
D-4-30 35,273 <1
I-2 1,744 5
Geometric mean------------- 120
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C4 R-SERIES WELLS WITH REPORT DATES 5/20/94 AND 6/22/94

Intermediate | Total VOC Estimated
On-Site March Sustainable
Wells 1992 Yield (gpm)
(ug/L)

1-2 1,744 S

14 106 5

I-5 19 5

1-7 172 2

Geometric mean --------- 160

The data set from 5/20/94 was a draft copy of the final data set reported on 6/22/94, and

was inadvertently included in the appendix. Only data from the 6/22/94 data were

evaluated in the risk assessment.
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APPENDIX D
RESPONSE TO EPA V COMMENTS
ON THE DRAFT BASELINE RISK ASSESSMENT

WESTON has reviewed the U.S. EPA Region V comments (EPA, 1994) for the draft
baseline risk assessment (submitted on 11 August 1994) in the letter dated 24 October 1994
from Sally Averill, Project Manager, Technical Enforcement Section #1, RCRA
Enforcement Branch. After discussing these comments with EPA Region V, we have
prepared responses to each of the "General" and "Specific" numbered comments in the

letter.

GENERAL COMMENTS

1. The comments are noted.

2. a) WESTON has evaluated garden produce ingestion in the lower aquifer as
recommended in the comments. Refer to Section 3 of the final report for the

revisions.

b) Dense Non-Aqueous Phase Liquids (DNAPLs). @ DNAPLs in the upper
groundwater unit underneath the EKCO facility have not been detected in two
sampling studies conducted by WESTON for the RCRA Feasibility Investigation
(RFI) (WESTON, 1993). The hypothetical presence of DNAPLs in unstaurated
zones, composed of such chemicals as trichloroethene (TCE) and 1,1,1-
trichloroethane (TCA), are unlikely based on numerous arguments which have been
previously presented in this report (WESTON, 1993). However, the possibility of the
presence of a DNAPL will not affect the human health risk characterization

contained in this document.
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WESTON conducted shallow depth-to-water (DTW) measurements on seven shallow-
site wells (L-1 through L-5; S-4, and P-5) on three occasions in 1994 (15 February,
3 May and 10 August). The minimum DTW was 5.11 ft below ground surface (bgs)
measured in well L-5 on 3 May. The average DTW calculated from all the shallow
1994 data was 12.50 bgs. This is based on the arithmetic mean of data collected
from all seven wells during the three measurements. However, three of the wells (L-
4, L-5 and S-4) included in the mean DTW estimation were in the flood plain where
no houses are likely to be constructed. Exclusion of DTW data from these three
wells yielded a minimum measured shallow groundwater DTW for 1994 of 14 bgs,
measured in well L-2 on 3 May, and an average DTW of 17 bgs. Assuming a typical
depth of 8 feet for a hypothetical residential basement, it is unlikely that measurable

amounts of VOCs from hypothetical DNAPLs in the unsaturated zone would migrate

~ to these basements during flooding, especially in view of the measured differential

between the basement depth and the minimum DTW is 6 feet (i.e., minimum 14 ft

bgs minus 8 ft basement depth).

"Individual" carcinogenic risks presented in the summary tables in the risk
characterization chapter (Section 5) represented total individual lifetime cancer risk
(adult plus child). WESTON revised the appropriate tables to reflect both child and
adult risk. Appendix B presents the calculations for the child and adult exposure

doses and risks.

WESTON revised Section 2 to explain the rationale for using the entire data set
(1988 to 1991) for the upper unit. Also, please refer to revised Apendix C of this
report, and to our response to "Specific Comment” #4 (EPA, 1994). These
discussions further explain this issue, and why only 1994 data were used for the lower
(bedrock) unit.
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WESTON recalculated the exposure point concentrations (Section 2) and resultant
doses (Section 3) and risks (Section 5) based on the inclusion of proxy concentrations

that were eliminated in the draft risk assessment.

WESTON clarified the explanation of which on-site wells are located in the upper

unit (Section 2) and more specifically, the shallow and intermediate units '(Appendix
0.

Appendix C in the final report also presents an evaluation of yield rates for the
shallow and intermediate wells, as requested by EPA Region V, for the upper unit

wells.

EKCO Housewares Facility engineering personnel confirmed that industrial (worker)
use of the underlying groundwater is not used for drinking water or showering
purposes. Currently, groundwater at the facility is pumped, air-stripped and then
used for non-contact cooling purposes. The rationale for not evaluating workers on-

site was discussed in more detail in Section 3 of the final baseline risk assessment.

WESTON recalculated inhalation doses using the method of Andelman, as described
in the RAGS "Part B" guidance (EPA, 1991). The exposure algorithm (Section 3)
for inhalation during showering was revised to reflect the necessary inputs for this

calculation.

A discussion of central tendency issues has been included in the Uncertainty Analysis.
Representative calculations of central tendency were presented for the key chemicals

and pathways that influenced risk calculated in the "high end" (RME) approach.
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SPECIFIC COMMENTS

1. Executive Summary, Page ES-11, Paragraph 0. DNAPLs have not been detected in
two separate occasions at the EKCO Housewares Facility. Refer to the RFI and

CMS reports for detailed discussions.

2. Section 2, Page 2-1, Paragraph 1. Because interim actions were taken on the bedrock
wells up to 1994, only 1994 data were appropriate for estimating current exposure
and risk. Prior to retrofitting, the overburden aquifer had significant influence on the
bedrock unit. Post-IRM data are most representative of the bedrock unit. This has
been clarified in Section 2. For the upper (shallow/intermediate) units, WESTON
expanded the discussion on the multiple data sets used (Section 2), and evaluated

groundwater trends for the VOCs in Appendix C of this report.

3. Table 3-4. The 2% total organic carbon (TOC) soil value was obtained from the
RFI report and was based on data for the soil type characterized for the site location.

This has been clarified in the text of Section 3.

4, Appendix A. Identical R-series well data from 5/20/94 and 6/22/94 were
reevaluated as requested to determine if any errors were made. The data from 5/20
were draft forms of the data presented as "final" in the 6/22 data set. This

evaluation is discussed in Appendix C.

Wells I-8, I-9, I-11, 1I-12, 1-13, R-12, S-11 and S-12 are off-site well locations which
were not evaluated in this risk assessment. Only on-site future uses were assessed.

This is clarified in Section 2 of the final baseline risk assessment report.
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